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ABSTRACT
The general purpose of this dissertation was to examine how self-efficacy, explicit
exercise motives, and implicit automatic associations with exercise influence exercise
behaviour of sedentary adults. This dissertation is divided into three manuscripts. The
first manuscript examined how self-selection influences the decision to enrol in an
exercise program as well as in self-efficacy, explicit motives, and implicit associations.
Additionally, manuscript one sought to understand the role of self-selection bias in the
adoption and maintenance of exercise over six months. A total of 290 inactive adults
aged 35-65 completed the Multidimensional Self-Efficacy for Exercise Scale (MSES;
Rodgers, Wilson, Hall, Fraser, & Murray, 2008), two Go/No Go Association Tasks
(GNATs; Nosek & Banaji, 2001) to measure automatically activated associations of
exercise, and the Exercise Motivations Inventory-2 (EMI-2; Markland & Ingledew, 1997)
at baseline, three months and six months of an exercise program. Analysis of variance
was used to test study hypotheses. At baseline, participants were grouped into three selfselection profiles: self-selection (n =126), self-selection with previous knowledge of the
exercise program (n = 111), and those who did not enrol in the exercise program (n =53).
Those in the self-selection groups had higher task, coping and scheduling SE, as well
positive health exercise motives. No differences in implicit automatic associations with
exercise were found. The influence of self-selection bias did not influence adherence or
drop outs at three and six months across the three dependent variables.
Manuscript two investigated the role that self-efficacy, explicit motives and
implicit automatic associations with exercise influence the intention behaviour gap.
Those participants who enrolled in the exercise program and had no previous knowledge
ii

of the exercise program were included in this study resulting in a total of 141 participants
(107 inclined actors and 35 inclined abstainers) aged 35-65. Analysis of variance, logistic
regression, and moderation models were used to examine hypotheses. SE beliefs, explicit
motives or implicit automatic associations with exercise did not differentiate inclined
actors and abstainers. Coping SE was a significant predictor of being an inclined actor.
Explicit weight management and appearance motives moderated the relationship between
SE and becoming an inclined actor.
The purpose of Manuscript 3 was to examine how self-efficacy, explicit exercise
motives and implicit automatic associations change over the course of a six-month
exercise program as a function of exercise type (weight training or aerobic training). A
total of 141 (aged 35-65) began the exercise program and were included in this
manuscript. Repeated measures analysis of variance was used to assess change over time.
Implicit associations did not change over time. Explicit motives, except weight
management motives significantly decreased from baseline to six months and from three
months to six months. The change in appearance motives was stronger for those in the
strength-training group. Task, coping and scheduling SE increased from baseline and
remained stable except for task SE, which, decreased from three to six months.
Keywords: Exercise, Implicit, motives, self-efficacy, intention-behaviour gap,
exercise initiation, exercise adherence
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INTRODUCTION

Extensive empirical research has demonstrated that regular exercise is
beneficial for health, physical and psychological wellbeing (Warburton, Nicol, &
Bredin, 2006). However, despite these known benefits of physical activity and
exercise the majority of adults are not sufficiently active (Colley et al., 2011).
Exercise behaviour entails multiple phases. First, people need to hold positive
exercise intentions. Once intentions are established, people then have to act on these
intentions. After exercise behaviour has been initiated people strive to maintain the
newly formed exercise behaviour. Each of these phases provides challenges to the
successful continuation of exercise participation. The present research investigates
these phases while considering some variables known to influence exercise
behaviour.
Intention-Behaviour Gap
Intentions are explicit decisions to perform a particular action and represent an
individual’s motivation to engage in exercise behaviour (Sheeran, 2002). However, of
the 87% of Canadian adults that intend to exercise, only 43% successfully fulfil their
exercise intentions (Canadian Fitness and Lifestyle Research Institute, 2003). This
finding highlights the discordance between exercise intentions and behaviour. This
discrepancy has important implications for health research as most health models
(e.g., Ajzen, 1991; Fishbein & Ajzen, 1975; Rogers, 1983) include a measure of
intentions that directly or indirectly predicts behaviour. However, intentions explain
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only 23% of the variance in exercise behaviour (Webb & Sheeran, 2006). Although
statistically significant, 77% of the variance in exercise behaviour is not explained by
intentions. This discrepancy between intentions and action has been labelled the
intention-behaviour gap (Sheeran, 2002) and has been the source of much recent
research (e.g., Rhodes & Dickau, 2012; Rhodes, Plotnikoff, & Courneya, 2008;
Sheeran & Abraham, 2003; Sniehotta, Scholz, & Schwarzer, 2005). Indeed, a large
portion of people that hold positive intentions fail to act (Orbell & Sheeran, 1998;
Rhodes & Bruijn, 2013). To understand the intention behaviour relationship Sheeran
(2002) conceptualized the relationship across intentions (positive vs. negative) and
action (acted or did not act). As a result, intention and behaviour relations can be
conceptualized into four categories. Inclined actors are people who hold positive
intentions and subsequently act and fulfill their intentions. Inclined abstainers are
people who hold positive intentions but fail to enact behaviour. Disinclined actors, are
those who do not intend to engage in behaviour, but subsequently engage in that
behaviour. Lastly, disinclined abstainers are people who have no intentions to act and
do not act. Research has demonstrated that across multiple health behaviours, the
intention-behaviour gap is the responsibility of the inclined abstainers (Rhodes &
Bruijn, 2013; Sheeran, 2002). Although inconsistent with their intentions, disinclined
actors do not contribute greatly to the intention-behaviour discordance, as people
rarely act when they hold no intention to do so.
Several researchers have found evidence for both intention formation and
intention translation phases of engaging in behaviour (Baumeister, Heatheron, &
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Tice, 1994; Gollwitzer & Sheeran, 2006; Rhodes, Courneya, & Jones, 2003;
Schwarzer, 1992), suggesting that self-regulatory processes such as self-efficacy and
exercise motivation may impact successful fulfillment of positive intentions. Indeed,
subsequent research has found that self-efficacy is a consistent predictor of intentionbehaviour profiles (Rhodes et al., 2008). Although intentions are thought to capture
motivational components of engaging in a behaviour (Ajzen, 1991), additional
motivational factors beyond the formation of intentions may be necessary to
successfully act on intentions. People’s motivations are important determinants of
initiating behaviour and may prove useful in bridging the intention-behaviour gap for
many behaviours including exercise.

Self-Efficacy
Social Cognitive Theory (SCT; Bandura, 1977, 1986) provides a theoretical
foundation that has driven a considerable body of literature focused on the
determinants of health behaviours, including exercise. The central tenet in SCT is
self-efficacy (SE) beliefs, which are beliefs regarding people’s capabilities to
successfully complete a behaviour (Bandura, 1977). Efficacy beliefs are behaviour
specific and include beliefs about the subsets of skills required to act. As such
successful adoption of a complex behaviour such as exercise requires people to be
efficacious in all required subsets of skills needed to complete the behaviour
(Bandura, 1997). Furthermore, efficacy beliefs influence people’s choice in activity,
and their coping efforts. That is, the more self-efficacious people are, the more effort
they will expend, and they will persist longer in the face of obstacles or difficulty
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(Bandura, 1997). Given that exercise is a complex and sometimes difficult behaviour,
its clear that choice, effort and persistence are related to the successful adoption and
maintenance of exercise behaviour. Thus, SE appears to be a natural correlate of
exercise behaviour, and indeed has been one of the most consistent determinants of
exercise behaviour (McAuley & Blissmer, 2000).
In line with SCT’s conceptualization that people engage in behaviour when they
hold efficacy beliefs in the required subsets of skills (Bandura, 1997), SE in exercise
has been operationalized as multidimensional (Rodgers, Wilson, Hall, Fraser, &
Murray, 2008). Specifically, exercise SE comprises three types of efficacy beliefs: a)
task SE, which refers to the confidence to complete the exercise skills and
movements; (b) coping SE, which refers to being able to exercise in the face of
challenges, such as lacking energy and; (c) scheduling SE, which refers to the
confidence to regularly schedule exercise sessions (Rodgers et al., 2008).
SE has been shown to be an important and consistent predictor of exercise
behaviour (McAuley & Blissmer, 2000; Rhodes et al., 2008). The role of SE in
exercise appears to be consistent across age groups (De Dourdeaudhuij & Sallis,
2002). Task SE may be influential at the beginning of exercise adoption as research
has found that task SE influences exercise intentions (Rodgers, Hall, Blanchard,
McAuley, & Munroe, 2002) and adoption of exercise behaviour (Rodgers, Murray,
Courneya, Bell, & Harber, 2009). However, after the initiation of exercise, task SE
seems less important and does not differentiate regular exercisers from non-exercisers
(Rodgers et al., 2008). Instead, coping and scheduling SE were shown to differentiate
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regular exercisers and non-exercisers, regardless of exercise intentions (Rodgers et
al., 2008).
There is also extensive evidence for the role of SE in the maintenance of
exercise behaviour (Fraser & Rodgers, 2010; McAuley & Blissmer, 2000; McAuley,
Jerome, Marquez, Elavsky, & Blissmer, 2003; McAuley et al., 2007; Rodgers &
Sullivan, 2001). Specifically, coping and scheduling SE differentiates high frequency
exercisers from less frequent exercisers (Rodgers & Sullivan, 2001), and predicts
longer-term exercise adherence better than task SE (Fraser & Rodgers, 2010).
Research supports the contention that specific SE beliefs may be more
important at different stages of behaviour engagement (Biddle & Mutrie, 2007;
Rodgers et al., 2009; Rodgers, Murray, Selzler, & Norman, 2013; Rodgers et al.,
2008) and that the relationship between SE and behaviour is reciprocal (Bandura,
1977; Fraser & Rodgers, 2010). That is, SE provides an important basis for
engagement in behaviour, but SE is also influenced by behavioural successes or
failures. As such, SE is necessary for the initiation of exercise behaviour and through
engagement in repeated exercise SE beliefs are influenced. Research has
demonstrated that SE does change over the course of an exercise program. Rodgers
and colleagues (2009) examined how the SE beliefs of middle aged adults changed
over a six-month exercise program as a function of two types of exercise. The two
exercise programs consisted of an at home walking program requiring participants to
walk every day, whereas the traditional fitness group completed aerobic exercise
(e.g., elliptical, bike, rower, treadmill) at a gym facility three times per week. The
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fitness programs were equated for intensity and overall exertion. Overall, task and
coping SE was higher for the walking group. Specific to those in the walking group,
coping SE decreased from baseline to the midpoint of the exercise program, but
increased at the end point, whereas task and scheduling SE remained consistent
across the six month program. This drop in coping SE for the participants in the
walking activity may have been a result of the coping demands of having to
incorporate exercise into their daily lives (Rodgers et al., 2009).
The traditional fitness group increased task, coping and scheduling SE from
baseline to midpoint; however, a decrease in all three types of SE occurred from
midpoint to six months. The progressive nature of the exercise program may not have
allowed for sufficient time for participants to get accustomed to the program prior to
further increases in intensity or duration (Rodgers et al., 2009). This research
provides unique findings into the specificity of SE across exercise behaviour
(Rodgers et al., 2009). The contextual (i.e., home or fitness centre) and scheduling
demands of the two exercise programs differed; however, both exercise programs
focused on aerobic training. Strength training may result in a different pattern of SE
change, as strength training requires different knowledge and skills to perform
correctly. Additionally, sedentary adults are less likely to have as much previous
experience with strength training as with walking behaviour, as most people walk to
some degree throughout the day, even if its not in a structured manner. Differences in
how SE beliefs change over the course of exercise, compared across aerobic and
weight-training modalities have not yet been assessed.
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Explicit Motives

An important component of SCT is that SE beliefs on their own are not
necessarily sufficient for action (Bandura, 1986). To engage in behaviour both SE
beliefs and incentives or motives are required. As such, people may be selfefficacious in their ability to exercise, but if they lack sufficient motivation to do so,
they are unlikely to exercise. Indeed, the reasons why people exercise is a central
determinant of exercise participation (Markland & Hardy, 1993; Ingledew &
Markland, 1998). These incentives can be conceptualized as participatory motives
which reflect the contents of people’s goals that they wish to attain or avoid through
engaging in exercise behaviour (Ingledew & Markland, 2008). Research into
participatory motives has identified an extensive range of exercise motives including
affiliation, appearance, challenge, competition, enjoyment, ill health avoidance,
health pressures, nimbleness, positive health, revitalization, social recognition,
strength and endurance, stress management, and weight control motives (Ingledew &
Markland, 2008; Ingledew, Markland, & Ferguson, 2009; Markland & Ingledew,
1997). Research has demonstrated that exercise motives are associated with exercise
initiation, and continued exercise participation (Ingledew & Markland, 2008;
Ingledew et al., 2009; Ingledew, Markland, & Medley, 1998; Markland & Ingledew,
1997). The most frequently cited reasons for exercise across age groups are health
and appearance related motives (Markland & Ingledew, 1997). At the beginning of
exercise adoption people tend to endorse appearance and weight management motives
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more so than health and fitness motives (Ingledew et al., 1998). However, health and
fitness motives are associated with greater exercise participation, whereas appearance
and weight management motives are associated with less continued exercise
behaviour (Ingledew et al., 1998). Although research has demonstrated that there are
differences among people at different stages of exercise behaviour, it has yet to be
examined how exercise motives change in individuals as they progress through the
adoption and maintenance of exercise behaviour. Exercise motives tend to explain
small portions of exercise variance (De Dourdeaudhuij & Sallis, 2002). One reason
may be the reliance on measures that treat exercise motives as rational and
deliberative processes (Connor & Norman, 2005). For instance, measures of exercise
motives through the use of questionnaires reflect these rational processes.
Additionally, explicit measures may be relatively inconsistent with people’s actual
exercise behaviour. The recent interest in implicit automatic associations, therefore, is
understandable.
Implicit Cognition
Theoretical advances in dual process approaches to cognition highlight the
importance of assessing the influences of automatic processes. The associativepropositional evaluation model (APE; Gawronski & Bodenhausen, 2006; Gawronski
& Bodenhausen, 2011) is one dual process model that postulates that attitudes can be
represented explicitly as overt expression of attitudes and implicitly as automatically
activated associations in memory.
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Explicit processes as measured by self-reports tend to be slower and rational,
whereas an implicit automatic association occurs quickly, often without awareness,
and cannot be assessed using self-report. An implicit automatic association is the
result of pre-existing associations stored in memory (Gawronski & Bodenhausen,
2011). These associations are created over time through learning and through
motivational states (e.g., wanting to improve appearance). An individual can hold
multiple associations for the same attitude object or behaviour. Which association is
activated is influenced by the external contextual cues available (Gawronski &
Bodenhausen, 2006, 2011). For instance, exercising in the free weight section of the
gym setting may be associated with anxiety; therefore in the context of a gym facility,
implicit associations with exercise may be negative. However, if the exercise context
is outside or at home, implicit associations with exercise may be positive. An
important distinction between explicit evaluations and implicit automatic associations
is the assignment of truth. Implicit associations are the automatically activated
responses to an attitude object or behaviour and do not contain an assessment of truth.
That is, automatically activated responses can occur regardless of whether people
believe these associations are accurate or not (Gawronski & Bodenhausen, 2007).
Within dual process research it is generally accepted that explicit and implicit
processes affect behaviour differentially (Conroy, Hyde, Doerksen, & Ribeiro, 2010).
Research has indicated that implicit associations are related to both exercise
intentions and behaviour. Berry, Jones, McLeod, and Spence (2011) have
demonstrated that, believing appearance related exercise messages on an implicit
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level is negatively related to exercise intentions, regardless of whether the message is
believed explicitly. It has been proposed that implicit motivation towards exercise
may have a direct effect on exercise behaviour (Hagger & Chatzisarantis, 2014).
Indeed, implicit motives associated with health, fitness and enjoyment have direct
unique effects on physical activity behaviour (Levesque & Pelltier, 2003).
Additionally, exercisers hold more positive implicit associations with exercise, which
in turn predict exercise duration and frequency (Bluemke, Brand, Schweizer, &
Kahlert, 2010).
Research on implicit automatic associations and exercise behaviour is still in
its infancy. To date, little research has assessed how implicit automatic associations
influence multiple components of exercise behaviour, such as the decision to enrol in
an exercise program, following through on those intentions, and maintaining exercise
over time. Additionally, how implicit automatic associations change over the course
of an exercise program is not yet known.
Change in Explicit Processes and Implicit Associations
Whether an individual maintains newly adopted exercise behaviour over time
may result from evaluations of the behavioural experiences that occur through
exercise. In line with the APE model, both explicit processes and implicit automatic
associations are amendable to change (Gawronski & Bodenhausen, 2006). Explicit
processes change due to revaluation of known information or the consideration of
new information (Gawronski & Bodenhausen, 2006). For instance, engaging in
exercise behaviour may provide new information about the outcomes of exercise.
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This new information may result in a change in explicit exercise motives. For
example, participating in weight training may result in outcomes associated with
feeling stronger, healthier and having more energy. Therefore the exercise experience
may result in stronger motives associated with health and fitness, with other motives,
such as weight loss remaining stable or diminishing. Indeed research has found that at
the initiation of exercise behaviour appearance and weight management motives are
prominent; however, motives associated with positive health are related to continued
exercise behaviour (Ingledew & Markland, 2008; Ingledew et al., 2009; Ingledew et
al., 1998). This suggests that over the course of exercise engagement exercise motives
may change as a result of the exercise experience.
Changes in implicit automatic associations occur as the result of changes in
the associative structure, such as learning a new evaluation or through changes in the
activation of existing patterns (Smith, 1996). The latter implies that multiple
evaluations of the attitude object are previously stored in memory. Changes in
contextual cues may result in a different pattern of activation, and therefore, a change
in implicit automatic associations (Gawronski & Bodenhausen, 2006). A change in
implicit automatic associations is most likely the result of repeated exercise
participation strengthening evaluative patterns stored in memory (Calitri, Lowe, Eves,
& Bennett, 2009). That is, over the course of an exercise program particular
associations with exercise, such as appearance or health may be more salient as these
associations become more automatic from repeated engagement in exercise. This
change in implicit associations may in turn, influence continued exercise
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participation. However, to date research has not examined how continuing exercise
behaviour influences changes in implicit automatic associations.

Self-Selection Bias
An important concern for researchers is the effects of self-selection bias on
research outcomes. Self-selection bias refers to situations, in which individuals select
themselves into a study or group. This can impact both causal and non-causal findings
as those who self-select may not represent the target population. Within exercise
behaviour, self-selection influences correlates of exercise (e.g., Body Mass Index),
nutrition habits (Racette, Deusinge, Strube, & Highstein, 2010), and levels of
moderate and vigorous physical activity (De Souto, Ferrandez, & Saliba-Serre, 2013).
As such, it is possible that self-selection bias may influence the process of exercise
adoption and maintenance over time, but also correlates of exercise behaviour such as
SE, explicit motives and implicit automatic associations with exercise.
Overview of the Present Research
The overall purpose of this dissertation was to examine the roles that SE,
explicit motives, and implicit automatic associations play in the process of exercise
adoption and maintenance. To this end, two studies were conducted and some of the
findings are outlined in three manuscripts comprising this thesis. Manuscript 1 served
two purposes, the first of which was to assess how SE, explicit motives, and implicit
automatic associations with exercise influenced enrolment in an exercise program.
The second purpose was to assess if self-selection bias impacted exercise enrolment
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and exercise adherence over six months as a function of SE, explicit motives, and
implicit automatic associations.
Manuscript 2 examined how SE, explicit motives, and implicit automatic
associations are related to the intention-behaviour gap. Specifically, this manuscript
looks at the profiles of inclined actors and inclined abstainers across the dependent
variables. Additionally, whether SE, explicit motives and implicit automatic
associations could predict if people become an inclined actor was also examined.
Furthermore, based on the tenets of SCT (Bandura, 1986) the interaction between SE
and motives, both explicit and implicit, on the intention-behaviour gap was tested.
The purpose of Manuscript 3 was to assess how SE, explicit motives, and
implicit automatic associations change over a six-month exercise program. It also
assessed if participation in different exercise modalities (i.e., aerobic or weight
training) resulted in unique patterns of change across the three dependent variables.
Additionally, exercise type (i.e., aerobic versus weight training) was assessed.
The three manuscripts in this dissertation are presented using integratedarticle format. Each is written as a standalone document and focuses on a specific
research question. Given the integrated-article format, redundancy is evident in the
information presented in the general introduction and the manuscripts.
In addition, the research presented in this dissertation is part of a larger
research project that encompasses a year-long exercise program. However, for
purpose of this dissertation, data up to and including six months of the exercise
program are included. Further, measurements were taken as part of the larger research
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project, such as fitness tests (e.g., sub maximal VO2, predicted strength test, and body
composition DEXA scans) that are not included in the analyses within the
manuscripts.
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MANUSCRIPT 1
The Influence of Self-Selection Bias on Exercise Behaviour
Self-Selection Bias
Self-selection bias is important to consider in exercise research. Self-selection
bias occurs in a situation in which individuals select themselves into a group, causing
a biased sample with nonprobability sampling (Mujere, 2016); this means that those
who self-select for a study may not represent the target population or that particular
findings may be exaggerated. This is important, as both causal and non-causal
findings can be impacted. Limited research has examined the influence of selfselection bias on correlates of exercise, and exercise behaviour itself. For instance,
body mass index (BMI) differed between university students who decided to attend a
3 month follow up assessment of body composition and nutrition habits compared to
those who did not (Racette et al., 2010). Additionally, when older adults were invited
to enrol in an exercise program at the end of an initial study, there were significant
differences between those who enrolled, compared to those who refused, and those
who enrolled but withdrew prior to the exercise program starting (De Souto et al.,
2013). Specifically, those who enrolled in the exercise study were healthier and
engaged in more moderate and vigorous physical activity (De Souto et al., 2013). As
such, it is possible that self-selection bias may influence decisions to enrol in an
exercise program. The effects of self-selection bias have not been systematically
examined in the decision to enrol in an exercise program in middle-aged adults or on
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the determinants of exercise behaviour. Additionally, it has yet to be determined if
self-selection bias persists through adoption and adherence to an exercise program.
An additional consideration with self-selection bias is how long a person has
to consider enrolling in an exercise program. Those who possess previous knowledge
about such a program may be different than those who do not because they have had
time to consider the reasons for engaging in exercise behaviour and their capabilities
to do so. Unique to the current study is the opportunity to not only assesses selfselection bias on enrolling in an exercise program but also the effects of possessing
previous knowledge of the exercise program prior to the invitation to enrol.
The process of adopting and maintaining exercise behaviour occurs through
multiple phases, even prior to the initiation of exercise. Distinct differences exist
between people who have no intention to exercise, who are thinking about exercise,
and who are intending to exercise. Research has demonstrated these differences
consistently across self-efficacy (SE) beliefs (Marcus, Selby, Niaura, & Rossi, 1992;
Simonavice & Wiggins, 2008; Wallace, Buckworth, Kirbey, & Sherman, 2000) and
motivation (Ingledew et al., 1998). As such, given that people who self-select into an
exercise program hold positive exercise intentions, they likely have different SE
beliefs and motivation from those who do not enrol. That is, those who self-select into
an exercise program are likely to be more self-efficacious and more motivated to
exercise than those who do not self-select.
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Self-efficacy
A consistent determinant of exercise behaviour is SE, which is the belief that
you have the skills and capabilities to engage in exercise behaviour (Bandura, 1997).
Within exercise, SE is a multidimensional construct comprised of the confidence in
one’s ability to complete exercise skills and techniques (task SE), to overcome
barriers such as lacking energy (coping SE), and to regularly schedule exercise
sessions (scheduling SE; Rodgers, Wilson, Hall, & Murrary, 2008). There is
considerable evidence that SE predicts exercise intentions (Garcia & Mann, 2003;
Rhodes & Plotnikoff, 2006; Rhodes et al., 2008; Rodgers et al., 2008; Sniehotta et al.,
2005) and is a powerful determinant of exercise behaviour (Biddle & Mutrie, 2007).
Specially, task SE is more important for exercise intentions and during the early
stages of exercise adoption (Biddle & Mutrie, 2007; McAuley & Blissmer, 2000;
Rodgers et al., 2009; Rodgers et al., 2008). Coping and scheduling SE distinguishes
exercisers from non-exercisers, regardless of whether the non-exercisers hold exercise
intentions. Additionally, coping and scheduling SE are associated with greater
exercise adherence (Fraser & Rodgers, 2010; Rodgers et al., 2002) and distinguish
frequent exercisers from less frequent exercisers, whereas task SE does not (Rodgers
& Sullivan, 2001). Furthermore, SE distinguishes those who have varying degrees of
intentions to exercise. Specifically, those who intend to exercise in the foreseeable
future have higher SE beliefs than those thinking about being active and those who
are not considering engaging in exercise behaviour (Marcus et al., 1992; Simonavice
& Wiggins, 2008; Wallace et al., 2000). This suggests that those who self-select may
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be intending to exercise, and therefore, may be more self-efficacious than those who
do not self-select.
Explicit Motives
Participatory exercise motives reflect what people want to gain or avoid
through exercise participation (Markland & Ingledew, 1997) and are related to
exercise intentions and participation. For instance, health and fitness motives are
associated with continued exercise participation (Ingledew & Markland, 2008),
whereas appearance and weight management motives appear to be important at the
initiation or adoption of exercise behaviour (Ingledew et al., 1998). Additionally,
health motives are strongly endorsed for both sexes, however, weight related and
appearance motives are higher for females than they are for males (Egli, Bland,
Melton, & Czech, 2011; Johansen, Hoigaard, & Haugen, 2005). Appearance and
weight management motives dominate in early phases of exercise adoption (Ingledew
et al., 1998). More specifically, appearance and weight management motives increase
as people become closer to engaging in exercise behaviour. Those who self-select
into an exercise program likely intend to exercise, and are thus expected to have
stronger exercise motives, in particular appearance and weight management motives,
than those who do not self-select.
Implicit Processes
The reliance on explicit measures (i.e., self-report questionnaires) of the
correlates of exercise behaviour may have contributed to the relatively ineffective
interventions aimed at producing sustained exercise behaviour change (Rhodes &
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Dickau, 2012; Webb & Sheeran, 2006). Theoretical advances highlight the
importance of assessing both implicit automatic associations and explicit processes
(Carlston, 2010). These advances have arisen from dual process models, such as the
Associative Propositional Evaluative (APE) model (Gawronski & Bodenhausen,
2006; 2011). This model posits that individuals have both explicitly driven attitudes
based on propositions about an object or behaviour, as well as automatic affective
associations with an object or behaviour (Gawronski & Bodenhausen, 2006). Implicit
automatic associations are a reflection of pre-existing structures in memory and
specific contextual stimuli (Gawronski & Bodenhausen, 2006). These pre-existing
structures occur as a result of learning through past experiences, as well as through
motivational states such as the desire to lose weight.
A limited number of studies have examined links between exercise and
implicit automatic associations. Some researchers have found implicit automatic
associations explain variance in exercise behaviour over and above explicit motives
(Conroy, Hyde, Doerksen, Riberio, 2010). Furthermore, implicit processes have
differentiated exercisers from non-exercisers (Bluemke, Brand, Schwazer, & Kahlat,
2010). Specifically, exercisers held positive automatic associations with exercise and
these positive associations predicted exercise frequency and duration. Also,
automatic associations with exercise and appearance have been shown to inversely
relate to exercise intentions (Berry, Jones, Mcleod, & Spence, 2011).
The APE model proposes that an individual can have multiple associations
with a single attitude object or behaviour. Which pattern of automatic associations is
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activated for a given object or behaviour is influenced by the contextual information
available. This contextual information essentially acts as a prime for behaviour
(Gawronski & Bodenhausen, 2006). Given that automatic associations may be related
to exercise intentions (Berry et al., 2011) and exercise behaviour (Bluemke et al.,
2010; Conroy et al., 2010), self-selection may influence implicit automatic
associations with exercise by acting as a prime.
Present Study
Self-selection has been shown to be related to correlates of physical activity,
such as BMI (Racette et al., 2010) and levels of moderate and vigorous physical
activity (De Souto et al., 2013), suggesting that important determinants of exercise
behaviour may differ between self-selection groups. As such, the purpose of this
study was two-fold: (1) to examine the relationships of self-selection to an exercise
program with SE, implicit automatic associations and explicit exercise motives; and
(2) to assess whether effects of self-selection bias and previous knowledge persist
throughout an exercise program, with respect to exercise adherence at three months
and six months and across all three dependent variables. Participants who had
previous knowledge of the exercise program (e.g., from a friend, family member, or
co-worker) were considered separately from those who did not know about the
program. As such, for the first purpose participants could be grouped into three
groups: self-select, self-select with previous knowledge, and refused to enrol in the
exercise program. Three hypothesis were tested: First, those who self-selected would
have higher task, coping and scheduling SE compared to those that did not self-select,
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and those who self-selected with previous knowledge would be higher on these
variables than those who self-selected but did not have previous knowledge. Second,
it was hypothesized that appearance and weight management motives would be
higher in those who self-selected, and highest for those with previous knowledge.
Based on findings that indicated that health motives are more prominent as exercise
behaviour continues (Ingledew et al., 1998), no differences between groups for
positive health motives at the time of enrolment were hypothesized. Third, in line
with the APE model propositions (Gawronski & Bodenhausen, 2006), it was
hypothesized that those who self-selected, especially those with previous knowledge,
would have stronger implicit associations with exercise and appearance/body shape.
For the second purpose, those who enrolled in the exercise program were included
and grouped according to whether or not they had previous knowledge of the exercise
program. Hypotheses regarding how the effects self-selection bias and previous
knowledge on exercise adherence and measures of self-efficacy, explicit motives and
impact associations over six months of an exercise program were not forwarded given
the lack of research on how self-selection may influence SE, implicit automatic
associations, and explicit motives over continued exercise participation.
Method
Participants
Inactive adults aged 35 to 65 years of age (Mage = 48.32, SD= 8.67) were
recruited through advertisements in local newspapers, posters and through word of
mouth to participate in a study investigating thoughts about exercise. Participants
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were considered inactive if they exercised one or less times per week. Those who
exercised more frequently were excluded from this study. At the end of the study,
participants were asked if they wanted to join a year-long exercise program.
Participants were also asked if they knew about the offer of the exercise program
before participating in the study. Those who previously knew about the exercise
program and decided to enrol were deemed to have self-selected with previous
knowledge. The study sample included 290 participants (68.51% female) of whom
111 previously knew about the exercise program and 179 who did not.
Materials
Demographic information. Participants were asked to self-report their sex, age, and
ethnicity, as well as their yearly family income, their education, and self-reported
weight and height, which was used to calculate body mass index (BMI).
Self-efficacy. Participants completed the Multi-Dimensional Self-Efficacy for
Exercise Scale (MSES; Rodgers et al., 2008). The MSES consists of nine items that
measure task SE (3 items; e.g., “complete exercise using proper technique”), coping
SE (3 items; e.g., “exercise when you lack energy”) and scheduling SE (3 items; e.g.,
“arrange your schedule to include regular exercise”) on a 100% confidence scale
ranging from 0 = “no confidence” to 100 = “completely confident.” The MSES has
demonstrated strong factorial validity through EFA and CFA (Rodgers et al., 2008).
Cronbach alphas in the current study ranged from .83-.85.
Implicit automatic associations. Implicit outcome expectations were measured using
two Go/No Go Association Tasks (GNAT; Nosek & Banaji, 2001). The GNATs are a
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computer task comprised of a target category of exercise (e.g., workout, run) and two
ends of an evaluative attribute dimension (i.e., desirable-undesirable). The distracter
category consists of generic words (e.g., table, flannel). The tasks consisted of four
blocks of trials, each with practice trials followed by experiment trials. One task
assessed health associations (e.g., healthy-unhealthy) and the second task assessed
appearance and body shape associations (e.g., attractive-unattractive). Participants
were given a target category and an evaluative attribute to which they were instructed
to respond (go) by hitting the space bar if the word that appeared in the middle of the
screen matched the target or attribute category. Participants were also instructed to
ignore those words (no go) that did not fit into the target categories. The response
deadline was 850msec for categorizing words as this response deadline has been
determined to be appropriate to detect sensitivity between categories and avoid error
ceiling effects (Nosek & Banaji, 2001). The GNAT task has demonstrated convergent
and predictive validity across a variety of domains (e.g., Cunningham, Preacher, &
Banaji, 2001; Nosek & Banaji, 2001; Teachman, 2006). Given that a first and second
half splits approach to reliability are influenced by practice effects (Williams &
Kaufman, 2010), odd/even experimental trials were used to calculate reliability.
Response time differences between desirable and undesirable associations were used
as the within subjects variables for implicit health and appearance/body shape
associations. Faster response times equated to a positive association between exercise
and health or appearance/body shape. Reliability was demonstrated with health
related GNAT at baseline three months and six months with interclass correlations
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ranging from 77 -.89 for desirable and .61- .76 for undesirable. Similarly, for
appearance/body shape associations, reliability was demonstrated for baseline, three
months, and six months with correlations ranging from .87 - .90 for desirable and
from .76 -. 79 for undesirable evaluative attributions.
Explicit motives. Explicit autonomous and controlled outcome expectations were
assessed with the Exercise Motives Inventory-2 (EMI-2; Markland & Ingledew,
1997). The EMI-2 consists of 14 subscales, however, three subscales were used: 1)
positive health (2 items, e.g., “to be healthy”); 2) weight management (2 items; e.g.,
“I exercise to burn calories”); 3) Appearance (2 items; e.g., “to have a good body”).
The items are scored on a 5-point Likert scale ranging from 0 (not at all true for me)
to 5 (very true for me). Spearmand-Brown coefficient is more appropriate assessment
of reliability for two item measures than Cronbach alpha (Eisinga, Grotenhuis, Pelzer,
2013), therefore reliability was demonstrated across the three times points with
Spearman-Brown coefficients ranging from .73 - .80.
Procedure
All procedures were approved by a University health ethics review board.
Participants completed the two GNAT tasks followed by the questionnaire package
consisting of the demographics, the EMI-2 and the MSES. Following completion of
the questionnaires, participants were given a written invitation to enrol in a study
entailing a yearlong exercise program. The invitation included details about the
program which consisted of both cardiovascular and strength training exercises and
required participants to exercise at a private lab three times per week for a year.
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Additionally, participants were informed that the study included fitness assessments,
at the beginning of the program and every 3 months following. Also, at these
assessment points, participants would be asked to complete the GNAT computer tasks
and questionnaires again. Interested participants checked a box indicating that they
wanted to participate in the program and provided us with contact information.
Following the invitation to the exercise program, people were asked if they
previously knew about the exercise program. They were informed that it did not
affect their ability to participate and it was simply for our records.
Results
The three groups were examined at baseline: self-select (n =126), selfselectors with previous knowledge (n = 111), and those who did not enrol (n =53).
Demographic information by group is presented in Table 1. Missing data occurred for
ethnicity (n= 21), BMI (n = 2), and education (n = 1). Participants’ average age was
47.85 (SD = 8.68) and the average BMI was 30.12 (SD = 2.16). For ethnicity
categories, the “other” category included those who reported “mixed” ethnicity.
Differences in demographic variables were not significant across all three groups.
Effect sizes are reported as Cohen’s d as this statistic is more appropriate when
comparing unequal groups (Cohen, 1998).
Self-Selection bias in enrolment
Self-selection bias was assessed using two separate one way (Self-selection:
self-select with previous knowledge, self-select, did not enrol) MANOVAs with the
baseline scores for the three SE constructs as dependent variables for the first
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MANOVA and three exercise motives as dependent variables for the second
MANOVA. For implicit automatic associations a one way (Self-select) Repeated

Table 1
Demographic information by enrollment status
Self-select with
Variable

Self-select

Did not enrol

knowledge

Education

N (% female)

118 (65.25%)

135 (65.93%)

53 (77.35%)

Age

50.74 (8.57)

46.06 (8.09)

46.32 (8.93)

Body Mass Index

30.81 (8.51)

29.43 (6.78)

30.44 (8.73)

High School or college

60 (51.72%)

72 (53.33%)

21 (39.62 %)

Bachelor degree

29 (25.00%)

36 (26.67%)

20 (37.73%)

23 (19.83%)

22 (16.29%)

10 (18.87%)

Graduate or professional
degree
Yearly

<35,000

11 (9.32%)

27 (20.00%)

19 (35.84%

Household

35,000-75,000

28 (23.72%)

44 (32.59%)

20 (37.73%)

Income

>75,000

74 (62.71%)

53 (39.26%)

11 (20.75%)

Ethnicity

Caucasian

88 (82.24%)

94 (73.44%)

35 (70.00%)

Asian

7 (6.54%)

20 (15.63%)

3 (6.00%)

Hispanic

2 (1.87%)

5 (3.90%)

3 (6.00%)

Aboriginal

4 (3.73%)

2 (1.56%)

2 (4.00%)

African

0 (0.00%)

2 (1.56%)

2 (4.00%)

Middle Eastern

5 (4.67%)

2 (1.56%)

4 (8.00%)

Other

1 (0.93%)

1 (0.78%)

0 (0.00%)
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Measures (RM) MANOVA was conducted with mean reaction times as the within
subjects dependent variables.
Self-efficacy. The multivariate examination of SE indicated a significant multivariate
effect for self-selection group (F (6, 572) = 9.091 p < .001, η2 = .087) that was
significant for task (F (2, 287) = 3.441, p = .033, η2 = .023, d = .307), coping (F (2, 287) =
20.885, p < .001, η2 = .13, d = .765) and scheduling SE (F (2, 287) = 21.633, p < .001,
η2 = .131, d = .776). Post hoc analysis indicated that those who self-selected with
previous knowledge had significantly higher task SE than those who did not enrol.
The self-selected with previous knowledge group also had higher coping and
scheduling SE than the other two groups. Additionally, for scheduling SE the selfselect group had higher SE than the did not enrol group. Means and standard
deviations (SD) are shown in Table 2.
Explicit motives. Multivariate effects were significant for self-selection group (F (6,
570)

= 1.770 p = .1303, η2 = .0.18, d = 710) for positive health motives (F (6, 286) = 3.37

p = .036, η2 = .0.23, d =.845). Post hoc analysis revealed that those who self-selected
with previous knowledge have significantly higher positive health motives than those
who did not have previous knowledge and did not enrol. Means and standard
deviations (SD) are shown in Table 2.
Implicit automatic associations. Implicit automatic associations were assessed with a
RM ANOVA. Means and standard deviations (SD) of the difference scores are shown
in Table 2. There were no significant multivariate effects for implicit automatic
associations and self-selection group (F (6, 572) = .512, p = .799, η2 = .005). However,
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there was significant within subject’s effect for implicit automatic associations (F (1,
287)

= 164.660, p < .001, η2 = .365, d = .965). Specifically, there were strong, positive

associations of exercise as desirable with health/fitness and appearance/body shape.
Table 2
Means and standard errors for self-efficacy, implicit automatic associations, and explicit
exercise motives by self-selection/enrollment groups.
Self-select with
Variable

Did not

knowledge

Self-select

enroll

n = 118

n = 135

n = 53

Self-efficacy
Task self-efficacy

79.92 (16.15)

74.88 (21.19)

71.60 (23.80)

Coping self-efficacy

61.47 (19.78)

45.63 (24.03)

39.01 (24.32)

Scheduling self-efficacy

67.52 (19.87)

54.23 (25.58)

42.21 (26.08)

Implicit automatic associations
Health

51.80 (54.42)

56.78 (50.28)

54.00 (57.04)

Appearance / body Shape

45.16 (51.16)

38.36 (43.21)

42.97 (52.52)

Explicit exercise motives
Appearance

3.86 (1.00)

4.08 (1.05)

3.77 (1.26)

Weight management

4.08 (1.04)

4.16 (1.20)

3.94 (1.35)

Positive health

4.65 (0.52)

4.57 (0.69)

4.35 (.97)

Note: Implicit automatic association scores are the difference scores between
desirable and undesirable evaluations of exercise. Positive values refer to automatic
associations with desirable associations of exercise with appearance/ body shape
and/or health. SE is scored on a 100% confidence scale and explicit motives are
scored on a 5-point Likert scale.
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Exercise status at three months
Participants who enrolled in the exercise program (N = 221, 81.45% female)
were used for this analysis. Sixty-one participants dropped out before three months
and 160 adhered to the exercise program. Given that those who dropped out did not
have three-month data, baseline scores for the dependent variables were used. The
impact of self-selection on exercise adherence at three months was assessed with a 2
(Self-selected: with previous knowledge / without previous knowledge) x 2
(Adherence: dropped out/adhered) MANOVA for SE and explicit motives. A 2 (Selfselected) x 2 (Adherence: dropped out / adhered) RM ANOVA was conducted to
assess the impact of previous knowledge and exercise status with respect to implicit
automatic associations. Due to small cell sizes sex differences in exercise adherence
were assessed separately using a 2 (Sex: female, male) x 2 (Adherence: dropped
out/adhered) MANOVA for SE and explicit motives and a RM ANOVA for implicit
associations.
Self-efficacy. A 2 (Self-selected) x 2 (Adherence) MANOVA was employed to
examine SE. Means and SD are presented in Table 3. Multivariate effects were not
significant for adherence (F (3, 143) = .372, p = .773, η2 = .008), or for self-selection (F
(3, 143)

= .452, p = .716, η2 = .009). There was no significant interaction between self-

selection and adherence (F (3, 143) = 1.062, p = .367, η2 = .022).
Sex differences. A 2 (Sex) x 2 (Adherence) RM MANOVA was conducted.
Multivariate effects were not significant for sex (F (3, 178) = 2.057, p = .108, η2 = .034)
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or adherence (F (3, 148) = .685, p = .562, η2 = .011), and there was not a significant
interaction between the two variables (F (3,178) = .338 p = .798, η2 = .006).
Implicit automatic associations. Difference scores are presented in Table 3.
Multivariate effects for self-selection (F (1, 204) = .004, p = .947, η2 = .006) and
adherence (F (1, 204) = 1.052, p = .306, η2 = .010,) were not significant. Additionally,
there was no interaction between self-selection and adherence for implicit
associations (F (1, 204) = .452, p = .502, η2 = .007).
Sex differences. A 2 (Sex) x 2 (Adherence) RM MANOVA was employed to
examine implicit automatic associations of exercise. Multivariate effects for
adherence (F (1, 247) = 2.02, p = .111, η2 = .022) were not significant, but were
significant for sex (F (1, 246) = 4.558, p = .034, η2 = .008) and there was no interaction
(F (3, 271) = .652, p = .583, η2 = .007). The multivariate effects for sex indicated that
females had stronger associations with appearance/body shape and exercise than
males.
Explicit motives. A 2 (Self-selected) x 2 (Adherence) MANOVA was used to assess
differences in exercise status and outcome expectations. Means and SD are presented
in Table 3. No significant multivariate effects were found for self-selection (F (3, 215) =
1.847, p = .135, η2 = .025) or adherence (F (3, 215) = .897, p = .444, η2 = .012), and
there was no interaction (F (3, 143) = .202, p = .895, η2 = .004).
Sex differences. A 2 (Sex) x 2 (Adherence) MANOVA was employed.
Multivariate effects were not significant for sex (F (3, 178) = 1.845, p = .141, η2 = .030)
or adherence (F (3, 178) = .878, p = .454, η2 = .015). There was no significant
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interaction between sex and adherence for explicit motives (F (3, 178) = 1.635, p = .183,
η2 = .027).
Exercise status at six months.
The analyses for exercise status at three months were repeated at six months.
Dropouts in this analysis included those who dropped out between three and six
months into the exercise program. Participants for the six-month analysis included
184 adults of which 65% were females and 31.3 % were males. Fifty-six participants
dropped out between three and six months and 126 were still exercising. The impact
of self-selection on exercise adherence at six months was assessed with a 2 (Selfselected: with previous knowledge/ without previous knowledge) x 2 (Adherence:
dropped out/adhered) MANOVA for SE and explicit motives. A 2 (Self-selected:
with previous knowledge/ without previous knowledge) x 2 (Adherence: dropped out
/ adhered) RM ANOVA was conducted to assess the impact of previous knowledge
and exercise status with respect to implicit automatic associations. Due to small cell
sizes sex differences in exercise adherence were assessed separately using a 2 (Sex:
female, male) x 2 (Adherence: dropped out/adhered).
Self-efficacy. Multivariate effects were not significant for self-selection (F (3, 143) =
.452, p = .716, η2 = .009) or for adherence (F (3, 143) = .372, p = .773, η2 = .008). The
interaction between self-selection and adherence also was not significant (F (3, 143) =
1.062, p = .367, η2 = .022). Means and SD are presented in Table 3.
Sex differences. Multivariate effects were not significant for adherence (F (3,
178)

= .685, p = .562, η2 = .011) and sex (F (3, 178) = 2.057, p = .108, η2 = .034). The
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interaction between sex and adherence was not significant (F (3, 178) = .338, p = .798,
η2 = .006).
Implicit automatic associations. Multivariate effects were not significant for implicit
automatic associations with self-selection (F (1, 109) = 020, p = .888, η2 = .000) and
adherence (F (1, 109) = .016, p = .900, η2 = .000). The interaction between self-selection
and adherence was not significant (F (1, 109) = .335, p = .564, η2 = .003). Difference
scores are presented in Table 3.
Sex differences. No significant multivariate effects were found for implicit
associations and for adherence (F (1, 135) = 1.107, p = .295, η2 = .008) or for sex (F (1,
135)

= .883, p = .349, η2 = .006). The interaction between adherence and sex was not

significant (F (1, 135) = 2.897, p = .091, η2 = .021).
Explicit motives. Multivariate effects were not significant for self-selection (F (3, 143) =
.254 p = .858, η2 = .005) or for adherence (F (3, 143) = .088, p = .967, η2 = .002). The
interaction between sex and adherence was not significant (F (3, 143) = .202, p = .895,
η2 = .004). Means and SD are presented in Table 3.
Sex differences. Multivariate effects were not significant for sex (F (3, 178) =
1.845, p = .141, η2 = .030) or adherence (F (3, 178) = .878, p = .454, η2 = .015) The
interaction between sex and adherence also was not significant (F (3, 178) = .1.635, p =
.183, η2 = .027).
Discussion
The current study aimed to assess the influence of self-selection bias on
enrolling in an exercise program and adherence to that exercise program across three
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and six months. The first purpose examined how self-selection bias impacts
enrolment in a yearlong exercise program as a function of SE, implicit automatic
associations, and explicit motives. For SE beliefs it was hypothesized that those who
self-selected would be more self-efficacious in the domains of coping and scheduling.
This hypothesis was partially supported as results indicated that self-selection bias
was present at the enrolment level with respect to scheduling SE. The results suggest
that both self-selection and exercise enrolment are associated with greater SE. This
finding is in line with previous self-selection research indicating that correlates of
physical activity are influenced by self-selection (De Souto et al., 2013). It was also
hypothesized that self-selection with previous knowledge would be higher on all three
types of SE than self-selection with no previous knowledge of the exercise program.
This hypothesis was supported. Specifically, those who self-selected with previous
knowledge had significantly more task SE than those who did not enrol, and higher
coping and scheduling SE than both those who self-selected and those who did not
enrol. These findings suggest that self-selectors with previous knowledge likely chose
to participate in the exercise program because they felt confident that they could
commit to exercising, possessed the necessary skills to cope with barriers that might
arise, and were able to regularly schedule exercise into their daily routine. This idea is
in line with SCT indicating that behaviour occurs when people are self-efficacious in
the necessary domains (Bandura, 1997). Moreover, self-selectors with previous
knowledge would have ample time between when they found out about the exercise
program and the time of enrolment to consider how to schedule exercise into their
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Table 3
Means and standard errors for self-efficacy, implicit automatic associations, and explicit exercise motives by self-selection with and without
previous knowledge and adherers and drop outs at three and six months
Three Months
Six Months
With Previous Knowledge
Variables

Without Previous Knowledge

With Previous Knowledge

Without Previous Knowledge

Adherers

Drop Outs

Adherers

Drop Outs

Adherers

Drop Outs

Adherers

Drop Outs

(n = 100)

(n = 61)

(n = 60)

(n = 30)

(n = 74)

(n = 23)

(n = 34)

(n = 18)

M (SE)

M (SE)

M (SE)

M (SE)

M (SE)

M (SE)

M (SE)

M (SE)

Self-Efficacy
Task

80.71 (16.35) 82.11 (13.43)

75.72 (19.09)

77.26 (18.77)

89.96 (7.07)

91.08 (7.31)

90.01 (8.27)

88.78 (15.41)

Coping

62.17 (20.83) 64.17 (20.83)

50.44 (23.82)

48.03 (22.49)

72.25(14.96)

71.09 (19.49)

69.58(17.22)

74.07 (18.34)

Scheduling

68.51 (19.98) 67.58 (18.39)

56.73 (25.02)

57.12 (22.08)

73.07(19.22)

76.52 (17.19)

70.16 (17.72) 72.96 (17.10)

Implicit Automatic Associations
Health

67.13 (5.23)

42.39 (9.57)

47.44 (7.01)

54.87 (9.74)

64.06(49.84)

53.01 (50.04)

56.14 (50.86) 57.51 (70.11)

Appearance

55.37 (5.20)

26.92 (9.50)

42.06 (6.96)

31.64 (9.67)

47.00(47.43)

40.13 (50.99)

36.55 (48.15) 36.55 (48.15)

Explicit Exercise Motives
Appearance
Weight
Management
Health

4.09 (0.95)

4.09 (0.96)

4.04 (0.81)

3.60 (1.23)

4.15 (0.84)

4.11 (1.58)

4.13 (0.92)

4.05 (0.81)

4.13 (0.98)

4.26 (0.80)

4.22 (1.08)

4.07 (1.06)

4.12 (1.19)

4.02 (1.23)

4.13 (1.06)

4.29 (1.22)

6.70 (0.43)

4.78 (0.41)

4.64 (0.53)

4.50 (0.67)

4.68 (0.47)

4.65 (0.44)

4.66 (0.49)

4.66 (0.41)

Note: Implicit automatic association scores are the difference scores between desirable and undesirable evaluations of exercise. Positive values
refer to an automatic association with desirable associations of exercise with appearance/ body shape and/or health. SE is scored on a 100%
confidence scale and explicit motives are scored on a 5-point Likert scale.
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lives and to cope with barriers. The current findings are consistent with previous work
(Biddle & Mutrie, 2007; Fraser & Rodgers, 2010; McAuley & Blissmer, 2000)
indicating that task SE may be most important in the formation of exercise intentions.
However, the current findings are novel and highlight that coping and scheduling SE
are important much earlier in the exercise adoption process than originally thought.
With respect to explicit motives, it was hypothesized that those who selfselected and those who self-selected with previous knowledge would endorse
appearance and weight management motives more so than those who did not enrol in
the exercise program. However, the opposite was found: self-selectors with previous
knowledge had greater positive health motives than those who did not have previous
knowledge and did not enrol. For some participants the exercise related components
of health, fitness and appearance might be related (Waldon & Dieser, 2010), such that
losing weight may actually be considered a healthy reason for engaging in exercise.
Although self-selectors with previous knowledge had higher positive health motives
than those who did not enrol and had no previous knowledge, the difference is small
(.3). In addition, appearance and weight management motives are unlikely to be
influenced by self-selection bias, which is reassuring for researchers pursing further
understanding of exercise motivation.
The hypothesis that self-selectors would have stronger implicit automatic
associations with appearance/body shape was not supported, as findings indicated that
there were no differences between self-selection groups for this variable.
Additionally, self-selectors with previous knowledge did not differ on implicit
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associations compared to self-selectors. Contextual factors may have influenced
implicit automatic associations (Gawronski & Bodenhausen, 2006). Previous
knowledge of the exercise program prior to completing the first data collection
session may have served as a prime for these participants. However, completing a
study entitled “thoughts on exercise” and being in a room in a physical activity lab,
consisting of exercise equipment, may have also served as a prime for those who did
not know about the exercise program. These contextual effects may have cancelled
out the effect of self-selection bias on implicit automatic associations.
The second purpose of this study was to examine the longitudinal influence of
self-selection on adherence to an exercise program over three and six months.
Automatic associations with exercise did not differentiate adherers and drops outs at
three months or six months. Potentially, implicit automatic associations are more
important as exercise behaviour continues and becomes more automatic or habitual.
Self-efficacy and exercise motives did not differentiate adherers and drop outs at
three or six months regardless of self-selection bias or previous knowledge. Although
not assessed in the current study, motives might influence exercise behaviour as the
result of satisfaction or dissatisfaction with appearance related changes. Research
examining the effects of subjective gains and participatory motives found that
exercise behaviour is reduced when people perceive that they have not achieved the
gains expected (Ingledew, Markland, & Strömmer, 2014). For instance, if an
individual exercises for appearance reasons, but achieves unsatisfactory changes in
appearance, they are less likely to continue to participate in exercise. However, the
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opposite occurs if subjective gains are high. When individuals motivated for
appearance reasons achieve satisfactory changes in appearance, exercise participation
is likely to continue (Ingledew et al., 2012). Future research may want to assess how
satisfaction with subjective gains in outcomes of exercise effects endorsement of
motives, and in turn adherence to an exercise program.
SE beliefs did not differentiate dropouts and adherers at three or six months,
irrespective of self-selection bias or self-selection with previous knowledge. This is
consistent with research indicating that the changes in SE are quadratic in nature.
That is, task, coping and scheduling SE tends to increase over the first portion of
exercise, but then tend to level off or decrease (Rodgers, 2009). Although SE beliefs
increase with exercise experiences (Rodgers et al., 2009), the finding that SE does not
differentiate adheres and drop outs at three or six months suggests that SE beliefs is a
stronger determinant of exercise intentions and important for early stages of exercise
adoption.
Strengths and Limitations
The longitudinal assessment of the effects of self-selection bias on the process
of adopting and maintain exercise behaviour, as well as the large sample size are
relative strengths of this study. Additionally, the inclusion of a variant of selfselection bias, that of previous knowledge of an exercise program provides unique
insight into the effects of self-selection bias. However, limitations need to be
recognized. Enrolling in a yearlong exercise program was taken to be a strong
indicator of intention strength. However, research has shown that intention stability is
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an important index of intention strength. Indeed, research has shown that the more
stable the intentions, the stronger the intention-behaviour relationship (Cooke &
Sheeran, 2004). The current study did not include a measure of intention stability,
which may have influenced whether an individual enrolled in the exercise program.
Intention strength and stability is an important consideration for future research.
An additional limitation is the narrow assessment of exercise motives. Most
commonly reported motives are appearance and health related, however, there are
multiple reasons why an individual engages in exercise behaviour. For instance, the
EMI-2 measures 14 types of explicit motives, however, only the explicit motives of
appearance, weight management and positive health were chosen to ensure
comparability with implicit automatic associations. Given the nature of measuring
implicit automatic associations, assessing numerous associations may result in
participant burden. Nevertheless, further research may want to examine more types of
exercise motives.
Conclusions
The current research study provides insight into the adoption and maintenance
of an exercise program. Specifically, the current study supports the literature
regarding the effects of task SE and appearance explicit motives on exercise
intentions. Additionally, the current study provides novel information about the
effects of self-selection bias with exercise interventions. Furthermore, a unique
variant of self-selection bias was assessed, namely, previous knowledge of an
upcoming exercise program. This is informative as self-selection bias is a concern for
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researchers; simply note the limitations offered in research papers (e.g., Biddle &
Mutrie, 2007; Ingledew et al., 1998) to see its pervasiveness. It appears that with
respect to exercise initiation, self-selection and self-selection with previous
knowledge influences SE, a robust predictor of exercise initiation and behaviour. In
real world settings, individuals who choose to start exercising are essentially selfselecting to participate in an exercise program. Therefore, the self-selectors in the
present study may be similar in intentions to exercise, and possibly in SE beliefs to
individuals choosing to start an exercise program outside of the research setting.
Although, self-selection influenced SE at the intention level, the effects of selfselection bias were fleeting. This provides assurance to researchers that the effects of
self-selection bias are unlikely to influence exercise intervention research.
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MANUSCRIPT 2
The Role of Self-Efficacy, Implicit Associations, and Explicit Motives in
Bridging the Intention-Behaviour Gap in Initiating Exercise Behaviour

The Intention-Behaviour Gap
Intentions are explicit decisions to perform a particular action and represent an
individual’s motivation to engage in exercise behaviour (Sheeran, 2002). However, of the
87% of Canadian adults who intend to exercise, only 43% successfully fulfill their
exercise intentions (Canadian Fitness and Lifestyle Research Institute, 2003). This
finding highlights the discrepancy between exercise intentions and actual behaviour. To
understand the source of this discrepancy, Sheeran (2002) conceptualized intentionbehaviour consistency across intentions (positive or negative) and action (acted or did not
act). As a result, intention and behaviour consistency can be viewed across four
categories. Those who hold positive intentions and subsequently act and fulfill their
intentions are referred to as inclined actors. Inclined abstainers are people who hold
positive intentions but fail to enact behaviour. Disinclined actors, are those who do not
intend (negative intentions) to engage in behaviour, but subsequently engage in that
behaviour. Lastly, disinclined abstainers are people who have no intentions to act and do
not act. The intention behaviour gap is most often seen in inclined abstainers, as there are
generally very few non-intenders who subsequently engage in a behaviour (Sheeran,
2002).
The intention-behaviour gap has important implications for health research as
most popular theories on human behaviour indicate that intentions are the most proximal
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and therefore most important predictor of behaviours such as exercise. Meta-analyses
examining the effect of intentions on behaviour have found a moderate effect size (r =
.48) explaining 23% of the variance in exercise behaviour (Armitage & Conner, 2001).
Nevertheless, 77% of the variance in exercise behaviour remains unexplained. This
discordance between intention and behaviour is even more noteworthy when we examine
interventions that have targeted intentions to enact exercise behaviour change (Webb &
Sheeran, 2006). Indeed, such interventions often result in a significant increase in
intentions but no subsequent change in exercise behaviour (McEachan, Conner, Taylor,
& Lawton, 2011). Taken together the abovementioned findings on the effectiveness of
intentions to predict behaviour suggest that intentions may be necessary but not sufficient
to ensure exercise behaviour (Rhodes & Dickau, 2012; Webb & Sheeran, 2006). In order
to create effective exercise interventions it is necessary to understand what differentiates
inclined actors from inclined abstainers (Norman, Conner, & Bell, 2000; Rhodes et al.,
2008).
Differentiating Inclined Actors/ Abstainers
Limited research has examined the profiles of inclined actors and inclined
abstainers from positive exercise intentions measured at time one. Of this research two
findings are consistent. First, outcome expectancies did not distinguish inclined actors
from abstainers, but did influence intentions (Godin, Shephard, & Colanronio, 1986;
Rhodes et al., 2003; Rhodes & Plotnikoff, 2006; Rhodes et al., 2008) and second, SE, as
measured by the confidence in overcoming barriers to exercise is a consistent predictor of
inclined actors (Rhodes et al., 2003; Rhodes & Plotnikoff, 2006, Rhodes et al., 2008).
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Limitations of the above research include the use of mainly undergraduate samples
(Rhodes & Plotnikoff, 2006), which limits the generalizability to other age cohorts.
Exercise behaviour not only decreases with age while the risk of health implications
increases (Canadian Fitness and Lifestyle Research Institute, 2004), but determinants of
exercise behaviour, such as exercise motives also change over the lifespan. These
differences between young adults and middle-aged adults suggest that the factors that
influence successful enactment of exercise intentions may be different. In fact, research
has demonstrated that the discordance between intentions and physical activity is larger
among middle-aged adults when compared to younger adults (Nigg, Lippke, & Maddock,
2009).
Rhodes and colleagues (2008) included middle-aged adults when examining the
successful adoption of exercise from positive intentions. Findings replicated previous
research indicating that SE is an important predictor of exercise adoption from positive
intentions (Rhodes et al., 2003; Rhodes et al., 2008; Sneiotta, Scholz, & Schwarzer,
2005); however, the conceptualization of SE has been limited to SE beliefs about
overcoming barriers to exercise. Multiple SE constructs differentially predict exercise
intentions and behaviour (Rodgers, Wilson, Hall, Fraser, & Murray, 2008) and may be
useful in further understanding the intention-behaviour gap (Rhodes et al., 2008).
Additionally, researchers have provided evidence that there may be additional selfregulatory constructs, such as social-cognitive and motivational factors, that influence
consistency between intentions and behaviour (Rhodes et al., 2003; Rhodes et al., 2008).
Furthermore, behaviour change models indicate that the likelihood that people will
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initiate a behaviour change is a function of both confidence in their ability to exercise
(e.g., SE) and the belief that exercising will provide benefits that will improve their lives
(Rothma & Salovey, 2007). Therefore, examining how SE and exercise motives influence
the intention-behaviour gap in middle-aged exercise initiates is worthwhile.
Self-Efficacy
Successful adoption of a complex behaviour such as exercise requires people to
be efficacious in all required subsets of skills needed to complete the behaviour (Bandura,
1997). Within the exercise context, SE has been examined as a multidimensional
construct, comprising three types: (a) task SE, the confidence to complete the basic
exercise skills and movements; (b) coping SE, being able to exercise in the face of
challenges, such as lacking energy and; (c) scheduling SE, the confidence to regularly
schedule exercise sessions (Rodgers et al., 2008). SE is a robust predictor of exercise
behaviour. Extensive evidence demonstrates that the types of SE differentially predict
exercise behaviour. Specifically, task SE is important in the formation of exercise
intentions (Rodgers, Blanchard, Hall, McAuley, & Munroe, 2002) and in the early phases
of exercise adoption (Rodgers et al., 2002). However, beyond the initiation of exercise,
coping and scheduling SE are related to long term exercise behaviour (Rodgers, Murray,
Courneya, Bell, & Haber, 2009). The differential effects of multiple SE constructs on
intention and behaviour suggests that SE beliefs, beyond coping may have important
implications for understanding the discordance between exercise intentions and
behaviour. Indeed, Rhodes and colleagues (2008) have argued that assessing the role of
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multiple efficacy constructs should prove useful in understanding complex behaviours
such as the initiation of exercise, which requires effort, time, energy and skills.
Exercise Motives
In line with tenets of social cognitive theory, SE leads to behaviour when
necessary motives are present (Bandura, 1997). As such, assessing exercise motives
along with SE may provide unique insight into intention-behaviour consistency.
Although previous research has found that motivational constructs are related to
intentions but not fulfillment of these intentions (e.g., Rhodes et al., 2003; Rhodes &
Plontikoff, 2006), the measurement of motivational constructs has been limited to
outcome expectations measured as pros and cons to exercise (Rhodes et al., 2003; Rhodes
& Plotnikoff, 2006), as well as motivation to comply to exercise instructions (Godin et
al., 1986). However, research has not examined participatory exercise motives which
reflect the contents of people’s goals for exercise behaviour and what people aim to attain
or avoid through exercise participation (Markland & Ingledew, 1997). At the initiation of
exercise behaviour, appearance and weight management motives tend be more salient
than positive health motives which may not be as apparent to exercise initiates (Markland
& Ingledew, 1997). In contrast, health and fitness motives are more important for
continued exercise participation (Ingledew et al., 1998). As such, weight management
and appearance motives may have a stronger relationship with intention-behaviour
consistency than health related motives.
The majority of research concerning motives has used self-report methods, often
questionnaires; however, theoretical advances in dual process approaches highlight the
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importance of assessing the influence of automatic processes on behaviour. One such
dual processes approach is outlined in the Associative and Propositional Evaluation
(APE) Model (Gawronski & Bodenhausen, 2011). The APE model includes automatic
processes that occur from the interaction of the activation of available mental
representations in memory and contextual stimuli. Implicit associations are effortless, and
cannot be assessed with self-report measures (Gawronski & Bodenhausen, 2006). In
contrast, explicit attitudes reflect the process of validation or truthfulness of the
information that is activated by the automatic associations (Gawronski & Bodenhausen,
2006). Explicit processes are effortful, rational, accessible to awareness, and can be
assessed using self-report, through questionnaires. For example, a commercial gym might
automatically activate associations of exercise with appearance, but a person might reject
that association after thinking about it and reflect on other reasons to go to the gym, such
as health. Implicit and explicit processes have been found to affect behaviour
differentially and implicit processes can explain variance in physical activity behaviour
over and above that explained by explicit attitudes (Dimmock & Banting, 2009).
Furthermore, implicit processes have been shown to differentiate exercisers from nonexercisers (Conroy, Hyde, Doerksen, & Riberio, 2010). Exercisers hold positive
automatic associations with exercise and these positive associations predict exercise
frequency and duration, whereas non-exercisers hold negative associations with exercise
(Bluemke et al., 2010). Based on above mentioned research indicating that implicit
automatic associations are differentially related to exercise behaviour (Conroy et al.,
2010) and cognitions (Bluemke et al., 2010), it is possible that both explicit exercise
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motives and implicit automatic associations can influence the consistency between
intentions and behaviour.
The current research aimed to expand on previous research by addressing sample
(e.g., undergraduate) and construct (e.g., SE, explicit motives) limitations. As such, it
seemed prudent to examine the intention behaviour gap in a middle-aged sample of
inactive adults and to extend previous findings by assessing multiple SE constructs. It
was also worthy to include further self-regulatory variables beyond what has previously
been tested. Accordingly, the overall aim of the current research was to assess how
multiple SE beliefs, explicit motives and implicit automatic associations are related to
consistency between intentions and behaviour. To achieve this, three main purposes were
considered: 1) to examine if SE, implicit automatic associations of exercise and explicit
motives differentiated between inclined actors and inclined abstainers, 2) to assess the
predictive utility of SE, implicit automatic associations and explicit motives on whether
people became inclined actors or abstainers, and 3) to assess the moderating influence of
implicit associations and explicit motives on the relationship between SE and whether
people are inclined actors or abstainers.
To address the first purpose, the following hypotheses were offered:
H1: It was hypothesized that inclined actors would have higher coping and
scheduling SE but not task SE. This hypothesis is based on findings that task SE is
related to exercise intentions (Rodgers et al., 2002), whereas coping and scheduling SE
are related to exercise behaviour and adherence (Rodgers et al., 2008; Rodgers &
Sullivan, 2001).
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H2: Although health motives are associated with more exercise behaviour
(Ingledew & Markland, 2008; Ingledew et al., 2009), appearance and weight
management motives are stronger at the initiation of exercise behaviour. Therefore it was
hypothesized that explicit weight management and appearance motives would
differentiate inclined actors from abstainers, and explicit health motives would not
differentiate inclined actors and abstainers.
H3: Hypotheses for implicit automatic associations were exploratory, as very
little previous research has looked at implicit cognitions. It was hypothesized that
inclined actors would have stronger appearance and body shape associations than
inclined abstainers, and that implicit automatic associations with exercise and health
would not differentiate between those who were inclined actors versus abstainers.
To address the second purpose the following hypothesis was offered:
H4: It was hypothesized that coping and scheduling SE, as well as explicit
appearance and weight management motives and implicit appearance and body shape
associations would be significant predictors of people who become inclined actors.
To address the third purpose, the following hypothesis was made:
H5: Based on the tenets of SE theory, specifically, that SE results in action when
there are necessary motives (Bandura, 1997), it was hypothesized that appearance and
weight related implicit automatic associations and explicit motives would moderate the
relationship between SE and inclined actors.
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Method
Participants
A total of 465 participants completed initial baseline data collection consisting of
measures of SE, explicit motives and implicit automatic associations. Following the data
collection, participants were offered a year-long exercise program. Some participants
were recruited through word of mouth (e.g., friends, family, co-workers); as such they
had previous knowledge of the exercise program. Those who knew about the exercise
program were removed from this study. Therefore 141 participants who enrolled in the
exercise program were included in this analysis.
Materials
Demographic information. Participants were asked to self-report their sex, age, race, and
yearly family income (on a nine increment scale, from less than $5000 to greater than
$100,000), their education, the number of children they had, and their marital status.
They also self-reported their weight and height, which was used to calculate body mass
index (BMI).
Self-efficacy. Participants completed the Multi-Dimensional Self-Efficacy for Exercise
Scale (MSES; Rodgers et al., 2008). The MSES consists of nine items and is scored on a
100% confidence scale ranging from 0 = “no confidence” to 100 = “completely
confident”. Following the stem: “How confident are you that you can exercise when…”
participants responded to three items for each of task SE (3 items; e.g., “complete
exercise using proper technique”), coping SE (3 items; e.g., “exercise when you lack
energy”) and scheduling SE (3 items; e.g., “arrange your schedule to include regular
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exercise”). The MSES has demonstrated strong factorial validity through EFA and CFA
(Rodgers et al., 2008). The current study demonstrated reliability with Cronbach alphas
ranging from .83 - .85.
Implicit associations. Automatically activated exercise-related associations were
measured using two Go/No Go Association Tasks (GNATs; Nosek & Banaji, 2001). The
GNATs comprise a target category of exercise (e.g., workout, run) and two poles of an
evaluative attribute dimension (i.e., desirable-undesirable). There is also a distracter
category that consists of generic words (e.g., table, flannel). The two tasks consisted of
four blocks of trials, including practice trials followed by experimental trials. One GNAT
task measured health-related associations (e.g., healthy-unhealthy, fit-unfit) and the other
measured appearance and body shape associations (e.g., attractive-unattractive, fat-thin).
Participants were given a target category and an evaluative attribute to which they were
instructed to respond (go) by hitting the space bar if the word matched the target or
attribute category. For example, for the target of exercise, participants would hit the space
bar if the word ‘run’ appeared. Participants were also instructed to ignore those words (no
go) that did not fit into the target categories. The response deadline was 850 msec for
categorizing words as this response deadline has been determined to be appropriate to
detect sensitivity between categories and avoid error ceiling effects (Nosek & Banaji,
2001). The GNAT task has demonstrated convergent and predictive validity across a
variety of domains (e.g., Cunningham et al., 2001; Nosek & Banaji, 2001; Teachman,
2006). Given that a first and second half splits approach to reliability are influenced by
practice effects (Nosek & Banaji, 2001) odd/even experimental trials were used to
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calculate reliability. Response time differences between associations of exercise as
desirable or undesirable were used as the within subjects variables for implicit health and
appearance/body shape associations. Faster response times equate to a positive
association between exercise and health or appearance/body shape as desirable.. The
health related GNAT demonstrated reliability correlations for exercise and desirable = .89
and undesirable = .76. Similarly the appearance/body shape GNAT had interclass
correlations of .89 for exercise and desirable and .76 for exercise and undesirable.
Explicit motives. Explicit motives were assessed with the Exercise Motives Inventory-2
(EMI-2; Markland & Ingledew, 1997). The EMI-2 consists of 14 subscales; however,
only three subscales were used for this study: 1) positive health (2 items, e.g., “to be
healthy”); 2) weight management (2 items; e.g., “I exercise to burn calories”); and 3)
Appearance (2 items; e.g., “to have a good body”). The items are scored on 5-point Likert
scales ranging from 0 (not at all true for me) to 5 (very true for me). Reliability was
demonstrated with Spearman-Brown coefficients ranging from .73-.80.
Design and Procedure
All procedures were approved by a University health ethics review board. This
study was designed to examine positive intentions at time one, and fulfillment of
intentions at time two. Differences among key variables were assessed between intentions
and action. To achieve this, inactive adults (aged 35-65) were recruited via newspaper
advertisements and posters to complete a study entitled “thoughts on exercise.” A number
of participants were also recruited via word of mouth (e.g., through friends, family, coworkers). Participants were considered inactive if they exercised one or less times per
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week. Those who exercised more frequently were excluded from this study. The initial
“thoughts on exercise” data collection session included demographic questions, the two
GNAT tasks followed by measures of SE and exercise motives. At the end of data
collection an invitation to enrol in a yearlong exercise program was presented. The
invitation described details about the program that included both cardiovascular and
strength training exercises and required attendance at a private training facility three
times per week for a full calendar year. The exercise program also included a fitness
assessment and DEXA body composition scan at the beginning of the program and every
3 months thereafter, at which time they would also be asked to complete the computer
tasks and questionnaires again. Those who were interested checked a box indicating that
they wanted to participate in the program and provided contact information. Participants
were then asked if they knew about the exercise program prior to attending the data
collection session. Those who had heard about the study through word of mouth had prior
knowledge that they were going to be offered an exercise program. There is the potential
that those who had previous knowledge of the exercise program prior to completing the
data session may have had different motives and SE beliefs because they may have
completed the “thoughts on exercise” study in order to receive the exercise program. As
such, those who had previous knowledge of the exercise program were removed from the
analysis.
Those who enrolled were considered to have positive exercise intentions and were
included in the present research. At time point two, participants completed baseline
fitness tests (e.g., predicted Vo2 max walking test, predicted 1 repetition max strength
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tests and DEXA body scan) to start the exercise program. The fitness tests occurred
during the participants first cardio and first strength session of the program. Following
the fitness tests participants were classified into either inclined actors or inclined
abstainers. Those who completed baseline fitness tests at time point two were classified
as inclined actors, whereas those who did not complete baseline fitness testing were
classified as inclined abstainers. Once participants were classified into inclined actors or
inclined abstainers, the baseline data was analyzed to assess differences in the constructs
of interest between the two groups.
Results
A total of 141 (107 inclined actors and 35 inclined abstainers) male and female
(63.7%) participants enrolled in the exercise program. The average age of participants
was 46.12 (SD = 8.17) years old. The majority of participants were Caucasian (67.53%),
had high school or college education (49.05%), an average household income above
$75,000 (41.73%) and were overweight with a mean BMI of 29.48 (SD = 6.74).
Demographic information by group is presented in Table 1. Assessment of inclined
actors and inclined abstainers revealed no differences between groups on all demographic
variables (p > 05). Missing data were found to be 2.7% (n = 27) missing completely at
random (Chi-square = 53.422, DF = 42, p = .111) and deletion of missing cases occurred
during the analysis. Effect sizes are reported as Cohen’s d as this statistic is more
appropriate when comparing unequal groups (Cohen, 1998).
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Table 1
Demographic information by inclined actors and abstainers
Inclined

Inclined

Actors

Abstainers

Variable

N (% female)

Education

107 (66.9%)

35 (69.9%)

Age (years)

46.39 (7.93)

45.41 (9.02)

BMI (SD)

29.44 (6.81)

29.64 (6.62)

High School or college

53 (49.5%)

21 (60.0%)

Bachelor degree

28 (26.1%)

8 (22.8%)

20 (18.7%)

4 (11.4%)

Graduate or professional
degree
Yearly

<35,000

20 (18.7%)

12 (34.2%)

Household

35,000-75,000

44 (41.1%)

11 (31.4%)

Income ($)

>75,000

143 (47.8%)

12 (34.2%)

Ethnicity

Caucasian

77 (72.0%)

20 (57.1%)

Asian

15 (8.5%)

5 (14.3%)

Hispanic

6 (3.2%)

0 (0.0%)

Aboriginal

0 (2.2%)

2 (5.7%)

African

1 (1.3%)

1 (2.8%)

Middle Eastern

0 (2.9%)

1 (2.8%)

Other

1 (0.6%)

2 (5.7%)
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Differentiating inclined actors from abstainers
To address the first purpose and related hypothesis, inclined actors and abstainers
were compared on their SE beliefs, explicit motives and implicit automatic associations.
This was achieved by using Multivariate Analysis of Variance (MANOVA) for SE and
explicit motives, and by Repeated Measures (RM) ANOVA for implicit associations.

Table 2
Means (SD) for by group for self-efficacy, explicit motives, and implicit automatic
associations
Variable

Inclined Actors (n = 271)

Inclined Abstainers (n = 70)
Self-Efficacy

Task self-efficacy

75.55 (19.16)

73.48 (24.46)

Coping self-efficacy

48.82 (23.54)

39.31 (25.47)

Scheduling self-efficacy

54.91 (24.66)

52.63 (27.52)
Explicit Motives

Weight Management

4.17 (1.12)

4.26 (1.29)

Appearance

4.02 (1.00)

4.30 (1.08)

Positive Health

4.55 (0.71)

4.59 (0.56)

Implicit Automatic Associations*
Health

54.13 (5.13)

58.78 (4.89)

Appearance/ Body Shape

39.28 (4.26)

38.29 (5.55)

Note: * For implicit automatic associations differences scores were calculated by
subtracting mean desirable RT from undesirable mean RT. Self-efficacy is scored on a
0-100% confidence scale, explicit motives are scored on a 5 point Likert Scale
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Self-efficacy. A one way (Group: inclined actors /abstainers) MANOVA was used to
assess difference in SE between inclined actors and abstainers, with task, coping and
scheduling SE as the dependent variables (DVs Means and standard deviations (SD) for
the SE variables are shown in Table 2). The multivariate effect for group was not
significant, (F (3, 137) = 2.050, p = .110, η2 = .043).
Explicit motives. A one way (Group) MANOVA with explicit health, appearance and
weight motives as DVs was utilized to assess difference in explicit motives. Multivariate
effects for group were not significant (F (1, 138) = .691, p = .015, η2 = .015). Means and
SDs for explicit motives are shown in Table 2.
Implicit associations. A one way (Group) RM MANOVA using the mean reaction times
for desirable and undesirable evaluations of appearance /body shape and health
associations was used to assess differences in implicit associations. Mean reaction times
for categorizing desirable compared to undesirable health and appearance/body shape
associations with exercise are not independent and were the within subject variables in
the RM MANOVA. Implicit associations (difference scores) are shown in Table 2.
Multivariate within subject’s effects were not significant (F (3, 125) = .088, p = .967, η2 =
.002).
Prediction of inclined actors
The second purpose was to examine if SE, explicit motives and implicit automatic
associations predicted inclined actors from abstainers. Multivariate logistic regression
was used. The dependent variable was whether the individual was an inclined actor or
abstainer and the independent variables included SE, implicit associations and explicit
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motives. The logistic regression model (Table 3) demonstrated good fit (X2 (8) = 6.05, p =
.605), explaining 9.0% of the variance (Nagelkeke R2) between actors and abstainers, and
correctly classified 73.6% of cases. Coping SE was the only significant predictor. For
each percent increase in coping SE, the odds of being an inclined actor rose 1.032.
Table 3
Results of the binary Logistic Regression Predicting Inclined actors
Nagelkerke R2

Exp (B)

S.E

Sig

95 % CI

Task self-efficacy

1.00

.01

.864

.98 - 1.02

Coping self-efficacy

1.03

.01

.024

1.01 - .104

Scheduling self-efficacy

.98

.01

.185

.98 – 1.02

Explicit weight management motives

1.07

.20

.674

.79 – 1.45

Explicit appearance motives

.86

.19

.428

.60 – 1.58

Explicit positive health motives

.87

31

641

.48 – 1.58

Implicit association with health

1.00

.00

.395

.99 – 1.01

Implicit association with appearance

1.00

.01

.876

.99 – 1.01

Model 1

9%

body shape

Moderation of the effect of SE on inclined actors
The third purpose of this study was to examine if the interaction between SE and
motivations was related to whether people were successful or unsuccessful intenders.
Moderation effects were tested using a Hayes’ PROCESS macro (model 1), which runs a
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bootstrapped maximum likelihood logistic regression with dichotomous outcome
variables (Hayes, 2012). The independent variables were task, coping, and scheduling
SE. Each independent variable was analyzed with an individual moderator. The
moderators were implicit health and appearance/body shape associations and explicit
motives of weight management, appearance, and positive health. The results indicated
that there were statistically significant interactions between coping SE and explicit
motives for weight management (B = -.026, p = .031), and appearance motives (B = -.03,
p = .010), and between scheduling SE and explicit motives for appearance (B = -.0.24, p
= .012). Additionally, there was a significant interaction between task SE and explicit
appearance motives (B = -.0195, p = .03). The findings suggest that the effects of coping
SE on inclined actors and abstainers is moderated by weight and appearance motives, and
that the effects of task and scheduling SE on inclined actors and abstainers is moderated
by appearance related motives (Tables 4. 5, 6, and 7). The explicit positive health motives
and health or appearance/body shape automatic associations did not significantly
moderate the relationship between SE and acting or abstaining. The effects of the
moderation were probed by estimating conditional effects at three values of explicit
weight management motives: low, one standard deviation below the mean (i.e., 3.048),
moderate, the mean (i.e., 4.130), and high, one standard deviation above the mean (i.e.,
5.211). As noted in Table 4 for coping SE and weight management all but one (i.e.,
“high” level) of the conditional effects were significant for any value of explicit weight
management for coping SE. This indicates that endorsing low to moderate levels of
explicit weight managing motives (below 4.19 for coping) strengthened the relationship
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between SE and being an inclined actor. However, this is not the case when people
endorsed high weight management motives. Additionally, for task, coping and scheduling
Table 4
Conditional effects of Coping SE in relation to inclined actors or abstainers through
explicit weight management motives
Predictor

B

SE

Z

P

LLCI

ULCI

Moderator variable model
Constant

-3.429

2.001

-1.708

.088

-7.363

.5049

Weight Management

.831

.439

1.891

.059

-.030

1.692

Coping SE

.139

.059

2.377

.018

.0245

.254

Interaction

-.0266

.012

-2.152

.031

-.051

-.002

Conditional effects at levels of explicit weight management motives
Weight Management

B

SE

Z

P

LLCI

ULCI

3.028

.059

.022

2.631

.009

.015

.123

4.125

.028

.006

4.381

.000

.016

.041

5.208

.008

.008

1.026

.305

-.007

.023

Conditional effect range for values of explicit weight management motives
2.800

0.650

.0250

2.598

.0094

.0160

.114

3.150

.006

.021

2.649

.008

.015

.097

3.500

.046

.017

2.700

.007

.013

.080

3.850

.037

.014

2.713

.007

.010

.064

4.200

.028

.011

2.588

.010

.007

.049

4.550

.019

.009

2.055

.039

.001

.036

4.589

.018

.009

1.960

.050

.000

.036

4.900

.009

.009

1.007

.314

-.009

.027

5.250

.000

.012

-.004

.997

-.022

.022

Note: Conditional effect at range values of explicit weight management motives have
been truncated because of space limitations
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Table 5
Conditional effects of Coping SE in relation to inclined actors or abstainers through
explicit appearance motives.
Predictor

B

SE

z

P

LLCI

ULCI

Moderator variable model
Constant

-3.26

2.00

-1.631

.1028

-7.176

.656

Appearance Motives

.783

.444

1.763

.078

-.088

1.653

Coping SE

.1710

.0612

2.794

.005

.0510

.291

Interaction

-.034

.0131

-2.590

.009

-.060

-.008

Conditional effects at levels of explicit appearance motives
Appearance

B

SE

Z

P

LLCI

ULCI

3.068

.067

.022

3.019

.003

0.23

.110

4.092

.032

.011

2.882

.004

.010

.054

5.000

.001

.010

.112

.911

-.019

.021

Conditional effect range for values of explicit appearance motives
0.250

.163

.058

2.804

.050

.049

.276

0.750

146

.052

2.83

.005

.045

.246

1.500

.120

.0418

2.871

.004

.038

.202

2.750

.078

.026

2.983

.003

.027

.129

3.250

0.61

0.20

3.016

.003

0.24

.1140

3.750

.044

.014

3.013

.002

.016

.072

4.250

.027

.009

2.678

.007

.007

.046

4.574

.017

.009

1.96

.050

.000

.034

4.750

.010

.009

1.086

.278

-.008

.027

Note: Conditional effect at range values of explicit appearance motives have been
truncated because of space limitations
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SE (Tables 5, 6, and 7) only one (i.e., “low” level) of the conditional effects was coping,
Table 6
Conditional effects of Scheduling SE in relation to inclined actors or abstainers through
appearance motives
Predictor

B

SE

Z

P

LLCI

ULCI

Moderator variable model
Constant

-1.816

1.695

-1.071

.2840

- 5.138

1.506

Appearance

.615

.400

1.540

.127

-.168

1.398

Scheduling SE

.109

.043

2.553

.011

.025

.193

Interaction

-.024

.009

-2.520

.012

-.042

-.005

Conditional effects at levels of explicit appearance motives
Appearance

B

SE

Z

P

LLCI

ULCI

3.09

.036

.015

2.345

.019

.006

.066

4.106

.012

.009

1.326

.188

-.006

.029

5.000

-.010

.010

-.980

.327

-.029

.010

Conditional effect range for values of explicit appearance motives
2.500

.050

.020

2.470

.014

.010

.090

2.750

.044

.018

2.432

.015

.009

.079

3.000

.038

.016

2.374

.018

.007

.069

3.250

.032

.014

2.237

.022

.014

.039

3.500

.026

.012

2.283

.022

.005

.060

3.699

.021

.011

2.138

.033

.002

.050

3.700

.021

.011

1.960

.050

.000

.043

3.750

.020

.011

1.903

.057

-.001

.041

4.000

.014

.009

1.529

.126

-.004

.033

Note: Conditional effect at range values of explicit appearance motives have been
truncated because of space limitations
significant indicating that endorsing low levels of appearance motives (below 4.09 for
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3.70 for scheduling SE, and 3.07 for task SE) strengthened the relationship between SE
and being an inclined actor.
Table 7
Conditional effects of Task SE in relation to inclined actors or abstainers through
appearance motives
Predictor

B

SE

Z

P

LLCI

ULCI

Moderator variable model
Constant

-3.062

2.352

-1.302

.193

-7.672

1.547

Appearance

.880

.557

1.579

.114

-.212

1.973

Task SE

.090

.040

2.272

.023

.012

.167

Interaction

-.020

.009

-2.179

.029

-.037

-.002

Conditional effects at levels of explicit weight management outcomes
Appearance

B

SE

Z

P

LLCI

ULCI

3.067

.030

.015

2.049

.041

.001

.059

4.092

.009

.010

.982

.326

-.010

.029

5.000

-.008

.012

-.675

.500

-.031

0.015

Conditional effect range for values of explicit controlling outcomes
1.750

.056

.025

2.259

.024

.007

.104

2.000

.051

.023

2.247

.025

.008

.113

2.250

.046

.021

2.227

.023

.005

.086

2.500

.041

.019

2.196

.028

.004

.078

2.750

.036

.017

2.149

.032

.003

.069

3.000

.031

.015

2.075

.038

.002

.061

3.250

.026

.013

1.960

.050

.000

.052

3.500

.021

.012

1.782

.075

-.002

.045

3.750

.016

.010

1.516

.130

-.005

.038

Note: Conditional effect at range values of explicit appearance motives have been
truncated because of space limitations
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In addition, the Johnson and Nyman (1936) technique was used to detect the value(s) of
explicit weight management motives for which conditional effects were statistically

Conditional Effect of Coping Self-efficacy on Inclined
Actors/Abstainers

significant at α = 0.05. As shown in Figures 1, 2 and 3, moderation effects were
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95% upper limit
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95% lower limit
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Explicit Weight Management Motives

Figure 1. Conditional effect of coping SE in inclined actors or absainters through weight
management motives
significant for any value of explicit weight management motives below 4.59 (out of 5) for
coping SE (Figure 1). Moderation effects were significant for any value of explicit
appearance motives between 0.25 - 4.53 (out of 5) for coping SE (Figure 2), below 3.70
for scheduling SE (Figure 3) and below 3.07 for task SE (Figure 4).

Conditional Effect of Coping Self-efficacy on Inclined
Actors/Abstainers
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Figure 2. The conditional effects of coping SE in inclined actors or abstainers through
explicit appearance motives.

Conditional Effect of Scheduling Self-efficacy on Inclined
Actors/Abstainers
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Figure 3. The conditional effects of scheduling SE in inclined actors or abstainers
through explicit appearance motives.
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Conditional Effect of Task Self-efficacy on Inclined
Actors/Abstainers
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Figure 4. The conditional effects of task SE in inclined actors or abstainers through
explicit appearance motives.

Discussion
The aim of the current research was to evaluate the influence of SE, explicit
exercise motives and implicit automatic associations with exercise on exercise intentions
and behaviour. The findings of the study replicate prior work on profiles of intention and
behaviour, while extending past findings through the inclusion of multiple SE constructs,
explicit participatory motives, and implicit associations in a middle-aged adult sample.
The first purpose of this study was to examine variables that differentiated
inclined actors from inclined abstainers. It was hypothesized that inclined actors would
have higher levels of coping and scheduling SE than inclined abstainers. This hypothesis
was not supported as no multivariate differences were found between inclined actors and
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abstainers. The current findings as well as past work (Rhodes et al., 2008) suggests that
the influence of SE may not occur on a multivariate level, rather on an univariate level as
coping SE has been found to be a consistent predictor of inclined actors (Rhodes et al.,
2008; Rhodes et al., 2012).
It was hypothesized that explicit weight management and appearance motives
would be endorsed more by inclined actors than abstainers. This hypothesis was not
supported. There was no difference in explicit weight management, appearance, or health
motives between inclined actors and abstainers. Previous research has viewed motivation
as a component of the formation of exercise intentions (Ajzen, 1991). Additionally, given
the time between indicating exercise intentions and acting allows people adequate time to
consider their exercise motives. Not only does this time allow for additional motives to
be considered that could influence successful fulfillment of exercise intentions, but also
an assessment of attainability of motives. People are more likely to commit to a
behaviour if they believe that the desired outcomes are attainable. An avenue of future
research that seems worthwhile is examining if attainability influences the effect of
motives to facilitate behaviour from positive intentions.
Lastly, for implicit automatic associations, it was hypothesized that inclined
actors would have stronger associations with appearance/body shape motives than
inclined abstainers. There were no significant differences in implicit automatic
associations between inclined actors and abstainers. These findings suggest that implicit
automatic associations with exercise may not be as salient in the initiation of exercise
behaviour. Implicit associations have been found to predict incidental physical activity
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(i.e., step counts) over and above explicit measures (Conroy et al., 2010). However, the
intentional exercise program assessed in the current study may be more complex than
incidental physical activity and explicit processes may be more salient. However, implicit
automatic associations may play a greater role in exercise behaviour when people have
engaged in continued exercise participation over time.
The second purpose of the current research examined if SE beliefs, explicit
motives and implicit automatic associations could predict if people became an inclined
actor. The hypothesis that inclined actors would be predicted by coping and scheduling
SE, as well as implicit automatic associations with health was only partially supported.
Coping SE was the only significant predictor, explaining 9% of the variance in inclined
actors. A unique finding to this study is that coping SE is related to the enactment of
exercise intentions. Although previous work (Rodgers et al., 2009) has found that coping
SE is related to continued exercise participation, the current findings suggests that a
prerequisite amount of coping SE may be necessary at the early stages of behavioural
enactment.
No other research in the intention-behaviour literature has examined the
interaction between SE and motives. As such, in line with SCT, the third purpose of the
present research assessed the effect of motives (explicit motives and implicit automatic
associations of exercise) on the relationship between SE and fulfillment of intentions.
The current findings indicate that when people endorsed low to moderate levels of
explicit weight management motives and low levels of appearance motives, the
relationship between SE and being an inclined actor was enhanced. This supports the
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importance of fostering benefits of exercise beyond weight control and appearance as the
lower the endorsement the stronger the relationship between exercise SE and being an
inclined actor. Additionally, research has demonstrated that health and appearance
motives are related (Waldron & Dieser, 2010), as such, it’s possible that specific motives
may have multiple meanings to people, such that exercising to lose weight is not solely
about changes in appearance but may also be considered healthy for those who are
overweight. This is an important finding as often researchers look at SCT constructs,
such as SE and motives, in isolation, in contrast to Bandura’s (1997) contention that they
should be examined together.
The lack of prediction or moderation by implicit automatic associations on the
relationship between SE and fulfillment of intentions suggests that at the initiation of
exercise, explicit motives may be more salient to the decision to enact on exercise
intentions. Another possible explanation for the implicit motives not moderating the
relationship between SE and inclined actors is that explicitly measured SE may be related
to explicit measure of motives more so that implicit associations. There is some support
for this explanation in the occupational domain; implicit associations and perceived
abilities have been found to be unrelated but explicit motives and abilities are related
(Kehr, 2004). As such, it is possible that explicitly measured SE is more likely to be
related to explicit measures of motives as opposed to implicit automatic associations.
This may occur as the time between enrolling in the exercise program and coming back
for fitness testing afforded people time to consider why the want to participate, as well as
their capabilities in doing so. As such, judgments about both SE beliefs and motives for
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participating are considered based on propositional information that occurs during
explicit processes. As people think about the decision to exercise, its possible that more
propositional information was considered (Gawronski & Bodenhausen, 2006) and,
therefore, is more salient than implicit automatic associations. Therefore, it is possible
that explicit motives are more salient in the decision to act on positive exercise intentions.
The prospective analysis employed in the present study provided information
about what differentiates those who go on to fulfill their intentions and those who do not.
The theoretically driven constructs and analysis, and the large sample size of inactive
middle-aged adults are certainly strengths of this study. A limitation of this current
research is the context in which the study was conducted. The data collection occurred in
a lab that included an exercise facility. Implicit associations are subject to priming
effects, such that contextual factors change the activation pattern of implicit
representations (Wilson et al., 2000). As such, being in an exercise facility may have
primed participant’s implicit responses to exercise, as exercise related associations might
be more accessible at the time of participation (Wilson et al., 2000). There is a need for
future research to assess context effects on implicit assessments (Lowe & Norman, 2013).
The current research adds to the literature examining the intention-behaviour gap
in inactive middle-aged adults by demonstrating that the interaction between SE beliefs
and explicit motives influence the enactment of positive exercise intentions. This may
lead to refinements in thinking about exercise interventions among middle-aged inactive
adults. For those not yet exercising, interventions may highlight a range of possible
motives, however down playing weight and appearance related motives. This may
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improve intention-behaviour consistency, particularly when sufficient SE beliefs are
present. Intervention studies that target changing SE, as well as implicit automatic
associations, and explicit motives to narrow the intention behaviour gap are warranted. It
may be that different implicit and explicit motives may influence intentions-behaviour
consistency for males compared to females. Due to small cell sizes, sex differences were
not assessed in the current study; however, this may be an important avenue for future
research. Although the findings add a unique contribution to the literature, there is still a
need for longitudinal studies to assess changes in SE, implicit automatic associations, and
explicit motives over an extended exercise program (e.g., a one year program). The
current study also suggests that coping intervention studies are needed to determine if
influencing SE, especially coping and scheduling SE, and explicit motives would narrow
the intention-behaviour gap for exercise and to determine the role of implicit automatic
associations as exercise behaviour progresses.
The results of this study are important because they suggest that the role played
by task, coping, and scheduling SE occurs earlier in the behaviour adoption phase than
previously thought. As such, inactive adults intending to exercise need to have sufficient
beliefs in their ability to regularly schedule exercise and cope with the demands of
engaging in exercise behaviour. Furthermore, this study provides unique findings with
respect to the interaction between SE and exercise motives, in particular weight
management motives. This interaction is often overlooked in exercise research and has
not been examined previously with respect to the intention-behaviour gap. Taken
together, the findings suggest that focusing on abilities to overcome obstacles to exercise,
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and moderate amounts of appearance and weight management motives are more likely to
promote successful enactment of exercise behaviour from positive intentions.
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MANUSCRIPT 3
Changes in Self-Efficacy, Implicit Associations, and Explicit Motives Over the Course of
a Progressive Exercise Program

The high prevalence of inactivity and the associated health risks (Warburton et al.,
2006) highlight the need to understand processes underlying exercise behaviour.
However, interventions designed to address this issue of inactivity have been relatively
unsuccessful. This may be due to the majority of the associated research treating exercise
related cognitions as deliberate and rational processes (Connor & Norman, 2005). For
instance, measures of exercise motives through the use of questionnaires reflect these
rational processes. However, motives may also be relatively automatic. Recently,
researchers have begun to understand the importance of examining implicit processes in
conjunction with explicit processes and their influence on health behaviours (Sheeran,
Gollwitzer, & Bargh, 2013). A model of this dual process approach, the associativepropositional evaluation model (Gawronski & Bodenhausen, 2006) suggests that attitudes
can be represented explicitly as expressions of attitudes and implicitly as automatically
activated associations stored in memory (Gawronski & Bodenhausen, 2006, 2011). An
implicit automatic association is the result of pre-existing associations interacting with
external contextual cues. For instance, exercising in a traditional gym setting may be
associated with anxiety; therefore, in the context of a gym facility, implicit associations
with exercise may be negative. However, if the exercise context is outside or at home,
implicit associations with exercise may be positive. These associations are created over
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time through learning, such as through exercise experiences (Gawronski & Bodenhausen,
2006; 2011).
Decisions regarding continued exercise behaviour rest on evaluations of the
behavioural experiences that occur as a result of engagement in exercise behaviour. In
general, it is believed that explicit and implicit processes influence behaviour
differentially (Bohner & Dickle, 2011). Explicit processes are important when people
start a new exercise behaviour (Ingledew et al., 1998). However, implicit processes may
influence spontaneous decisions (Dimmock & Banting, 2009), and therefore, may effect
exercise behaviour as it becomes more habitual or automatic. Thus, an examination of
both explicit exercise motives and implicit automatic associations with exercise may be
more revealing than assessing either in isolation.
Explicit exercise motives reflect what people aim to attain or avoid through
exercise participation (Markland & Ingledew, 1997). At the initiation of exercise
behaviour appearance and weight management motives tend be more salient than positive
health motives which may not be as apparent to exercise initiates (Ingledew et al., 1998).
Research examining how motives differed among people at different levels of exercise
behaviour, from non exercisers only contemplating exercise to those who have been
exercising for six months or more found that at the beginning of an exercise program
appearance and weight management motives are more prominent, whereas other motives
including positive health motives are necessary for continued exercise participation
(Ingledew & Markland, 2008; Ingledew et al., 2009). Additionally, appearance and
weight management motives do not differ between high and low adherers (Ryan,
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Frederick, Lepes, Rubio, & Sheldon, 1997). Exercise modality may influence exercise
motives. For instance, resistance training is associated with increases in lean body mass;
however aerobic activity is associated with greater reductions in body fat and overall
body mass (Willis et al., 2012). As such, exercise motives may change with exercise
experience as a function of the type of exercise (i.e., aerobic versus weight training).
Although researchers have demonstrated that there are differences among people at
different stages of exercise behaviour, they have yet to examine how exercise motives
change in individuals as they progress through the adoption and maintenance of exercise
behaviour.
In line with the Associative Propositional Evaluation (APE) model, implicit and
explicit processes have been found to affect behaviour differentially and implicit
processes can explain variance in physical activity behaviour over and above that
explained by explicit processes (Conroy et al., 2010). Additionally, implicit processes
have been shown to differentiate exercisers from non-exercisers (Bluemke et al., 2010).
Specifically, exercisers hold positive automatic associations with exercise and these
positive associations predict exercise frequency and duration. Research has also
demonstrated that implicit motivation influences behaviour. Sheeran (2011) found that
using a goal-priming task that required participants to read words related to effort and
persistence prior to exercising increased time spent working out. An important question is
to what extent does implicit automatic associations motivate exercise participation and
how implicit associations change with exercise experience. However, little research has
assessed the relationships between implicit motivation and exercise behaviour.
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Maintenance of exercise behaviour may go beyond explicit processes and be a
result of the behaviour becoming more automatic. That is, associative associations in
memory between exercise and contextual cues (e.g., time of day) may become more
established (Gawronski & Bodenhausen, 2006). Repeated exercise behaviour may result
in reduced reliance on explicit processes in favour of a greater influence by implicit
associations on exercise behaviour. Changes in implicit automatic associations occur as
the result of changes in the associative structure, such as learning a new evaluation or
through changes in the activation of existing patterns (Smith, 1996). This suggests that
different evaluations (patterns) of the attitude object are already represented in memory
and that contextual cues are enough to stimulate attitude change. With respect to changes
in associative structure research has demonstrated that pairing of an attitude object with
an evaluative attribute does result in changes in implicit associations. Within the exercise
context a change in implicit automatic associations is most likely the result of repeated
exercise strengthening evaluative patterns stored in memory (Calitri et al., 2009).
Exercise behaviour may result in stronger representations in memory resulting in an
increase in implicit associations that may in turn, influence further exercise behaviour.
That is, over the course of an exercise program particular associations with outcomes of
exercise behaviour, such as appearance or health, may be more salient as these
associations become more automatic from repeated engagement in exercise.
Research assessing how both explicit participatory motives and implicit automatic
associations change over the course of engagement in exercise behaviour is limited. As
such the current study adds to the literature by examining how repeated exercise
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behaviour influences exercise motives through both explicit and implicit processes as this
this may have implications for understanding and promoting exercise maintenance.
In conjunction with motives for exercise, social cognitive theory posits that selfefficacy (SE) beliefs are necessary to engage in behaviour (Bandura, 1986). SE is defined
as one’s confidence for organizing and executing behaviours to achieve a desired
outcome (Bandura, 1986). Indeed, the more self-efficacious people are the more likely
they are to persist, overcome barriers and achieve their desired outcomes (Bandura, 1986;
1997). Furthermore, Bandura (1997) indicates that SE is behaviour specific and may
behaviour may require multifaceted efficacy beliefs as one moves from a mastery stage to
ongoing regulation of the behaviour. This appears important for complex behaviours such
as exercise. For instance, engaging in exercise behaviour requires knowledge and ability
about the physical exercises, the ability to repeatedly engage in exercise in the face of
changing contextual circumstances. Within the exercise context SE is comprised of three
dimensions. Specifically, these are the belief in one’s ability to complete exercise
techniques properly and perform skills (task SE), to overcome barriers such as lacking
energy or not feeling well (coping SE), and to arrange exercise sessions into one’s daily
scheduling (acheduling SE, Rodgers et al., 2008).
There is robust evidence about the role that SE plays in exercise behaviour
(Biddle & Mutrie, 2007; Fraser & Rodgers, 2010; Rodgers et al., 2002; Rodgers et al.,
2009). Specifically, regular exercisers have stronger coping and scheduling SE than those
who do not exercise (Rodgers et al., 2008). Among exercisers, coping and scheduling SE
is associated with greater exercise adherence than task SE (Fraser & Rodgers, 2010;
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Rodgers et al., 2002) and distinguishes the high frequency exercise from low frequency
exercisers (Rodgers & Sullivan, 2001).
Research supports the contention that specific SE beliefs may be more important
at different stages of behaviour engagement. Across a progressive six month exercise
program conducted with middle aged adults, task, coping, and scheduling SE changed
differentially across time and by exercise type (Rodgers et al., 2009). In general, task and
coping SE was higher for the walking activity (completed at home) over traditional
fitness (e.g., elliptical, bikes, rowers, treadmills). For the walking group, coping SE
decreased from baseline to midpoint but increased at the endpoint, whereas task and
scheduling SE remained relatively stable across the three time points. The traditional
fitness centre group increased task, coping, and scheduling SE from baseline to the
midpoint and then decreased at the endpoint. This research provides unique findings into
the specificity of SE across exercise behaviour (Rodgers et al., 2009). Although two
different tasks were assessed, the traditional fitness group and the walking lifestyle
activity differed in scheduling commitments as the walking lifestyle group was conducted
at “home” everyday and the other required people to attend a fitness centre three times
per week, the exercise modality is essentially the same as both used aerobic activity.
Weight training requires different skills (e.g., exercise technique and form) than aerobic
(walking) based activity. Additionally, people have extensive experience with walking
whether they have walked as part of structured exercise or not, whereas in comparison
people tend to have less experience with weight training. As such the pattern of SE
change may be different across weight training compared to aerobic training.
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The purpose of the present study was to examine how implicit automatic
associations, explicit motives and SE, change over a six month exercise program across
aerobic and weight training groups. For implicit automatic associations it was
hypothesized that appearance/ body shape associations would be higher at the initiation
of exercise, with increases in associations with health across time. Further, it was
hypothesized that implicit associations with health would increase more for the weighttraining group than for the aerobic group. In line with findings by Ingledew et al. (1998),
it also was hypothesized that explicit positive health motives would increase over six
months of exercise behaviour, where there would be no change in appearance and weight
management motives overall. Given that weight loss is generally associated with aerobic
exercise (Willis et al., 2012), it was hypothesized that explicit health motives would
increase for the weight-training group to a greater extent than for the aerobic group, and
appearance and weight management motives would decrease more for the weight training
group than the aerobic group. Based on findings by Rodgers et al. (2009), it was
hypothesized that task, coping and scheduling SE would increase over the first three
months of exercise, with greater increases seen in the cardio group than the weight
training group. No further increase in SE was expected between three and six months.
Methods
Participants
A total of 141 inactive adults who completed six months of the exercise program
were included in this analysis. Inactive was defined as exercising once or less per week,
those who exercise more frequently were excluded from this study. Participants were
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randomized into either an aerobic training group (n = 73; 68% female) or a weighttraining group (n = 68; 67% female). Randomization was completed by a third party
using a random number generator and sealing the exercise group into numbered
envelopes.
Measures
Demographics. Participants self-reported their age, sex, ethnicity, education level, early
household income, height and weight. Demographic data are presented in Table 1.
Implicit automatic associations. Automatically activated associations with exercise were
measured using two Go/No Go Association Tasks (Nosek & Banaji, 2001). The GNATSs
comprises a target category and two pole of an evaluative attribute. To assess exerciserelated associations the target category was exercise (e.g., workout, run) and the
evaluative attribution assessed desirability. Each GNAT task consisted of four blocks of
trails, beginning with practice trials followed by the experimental trials. One GNAT task
assessed appearance and body shape associations (e.g., attractive-unattractive, fat-thin),
and the other assessed health related associations (e.g., health-unhealthy, fit-unfit).
Participants are given both a target category and an evaluative attribute. If the word
matches the target category or the attribute, participants are instructed to hit the space bar
(go). If the word did not match the target or attribute categories participants were
instructed to ignore those word (no go). The response deadline for categorizing words
was 850msec as this response deadline has been determined to be appropriate to detect
sensitivity between categories and avoid error ceiling effects (Nosek & Banaji, 2001).
The GNAT task has demonstrated convergent and predictive validity across a variety of
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domains (e.g., Cunningham et al., 2001; Nosek & Banaji, 2001; Teachman, 2006).
Reliability was calculated using odd/even experimental trials. Difference scores between
desirable and undesirable reactions times were calculated. Positive scores indicated
greater associations with desirable evaluations. Reliability was demonstrated with health
related GNAT at baseline three months and six months with interclass correlations
ranging from with interclass correlations ranging from .77 -.89 for desirable and .61- .76
for undesirable. Similarity for appearance/body shape associations, reliability was
demonstrated for baseline, three months, and six months with interclass correlations
ranging from .87 - .90 for desirable and from .76 - .79 for undesirable evaluations.
Explicit Motives. Exercise motives were measured using the Exercise Motivations
Inventory -2 (EMI-2; Markland & Ingledew, 1997). Only the Appearance (e.g., “to have
a good body”), Weight management (e.g., “to burn calories”) and Positive Health (e.g., to
be healthy”) scales were used in the current analysis. Each scale consists of two items and
is scored on a 5-point Likert scale ranging from 0 (not at all true for me) to 5 (very true
for me). Reliability was demonstrated with Spearman-Brown coefficients ranging from
.79 -. 86.
Self-Efficacy. Participants completed the Multi-Dimensional Self-Efficacy for Exercise
Scale which possesses reasonable psychometric properties (Rodgers et al., 2008). The
MSES assesses three dimensions of exercise SE: 1) task SE (3 items, e.g., complete
exercise using proper technique”); 2) coping SE (3 items; e.g., exercise when you lack
energy”), and scheduling SE (3 items; e.g., “arrange your schedule to include regular
exercise”). Participants respond on a 100% confidence scale ranging from 0 (no
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confidence) to 100 (complete confidence). The MSES demonstrated adequate reliability
in the present study with Cronbach alphas ranging from .60 - .82.
Procedures
All procedures were approved by a University health ethics review board.
Participants completed the two GNAT tasks and questionnaires in a single data collection
session as part a separate study. At the end of the data collection session participants were
invited to join a free year long exercise program. Participants who enrolled in the
exercise program completed baseline testing, which included a predicated 1 repetition
maximum strength test, a submaximal predictive VO2 treadmill walking test, a body
composition DEXA scan, as well as anthropometric measurements. Following the
baseline fitness assessment, participants were randomized into either the weight-training
group or aerobic training group. Randomization was done by a third party using a random
number generator with the exercise group sealed in a number envelope. Participants came
into a private lab to exercise three times per week. Both exercise groups completed
aerobic and strength training, however, there was a 3:1 ratio of exercise depending on
which group they were randomized into. For example, the strength group completed three
days of strength training, followed by one day of aerobic training, whereas the aerobic
group completed three days of aerobic training and one day of strength training. This
training cycle was maintained for the duration of the study. Following an introductory
two weeks, the intensity and duration was increased. The progressive exercise program
started at low intensity (50-55% of HHR for aerobic and 50-60% of predicted 1 RM) and
increased at regular intervals throughout the study (see Table 2). Assessments, including
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the GNATs, the EMI-2, the predicted 1rep maximum strength test and aerobic tests
where completed at three months. The same assessments where completed at six months
with the addition of a body composition DEXA scan.
Table 1
Description of the exercise program intensity and duration for aerobic and strength groups
0-2 Weeks

3-12 weeks

4-6 Months

Weight Training Group

1:3

1:3

1:3

Aerobic Training Group

3:1

3:1

3:1

Ratio of aerobic to resistance exercise

Resistance Prescription
Duration (minutes)

20-25

30-35

40-45

Intensity (%1RM)

50-60%

55-65

60-70

Number of sets

2

2-3

2-3

Number of reps

10-12

8-12

8-12

Number of exercises

4

5

6

Aerobic Prescription
Duration (minutes)

20-35

30-35

40-45

Intensity (% HHR)

50-55

55-60

60-65

Total duration per week (minutes)

60-75

90-105

120-135
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Table 2
Demographic information by exercise training group
Variable

Aerobic Group

Strength Training

73 (68%)

68 (66.7%)

Age

49.44

50.76

BMI

28.95

30.34

High School or college

34 (50.0%)

36 (52.9%)

Bachelor degree

20 (29.4%)

17 (25.0%)

Graduate or professional degree

17 (25.0%)

16 (23.5%)

<35,000

7 (10.3%)

4 (5.9%)

35,000-75,000

16 (23.5%)

24 (30%)

>75,000

45 (66.2%)

38 (55.9%)

Caucasian

55 (75.3%)

57 (83.8%)

Asian

11 (15.0%)

7 (10.3%)

Aboriginal

2 (2.7%)

1 (1.5%)

African

1 (1.3%)

1 (1.5%)

Middle Eastern

3 (4.1%)

0 (0.0%)

Other

0 (0.0%)

2 (2.9%)

N (% female)

Education

Yearly Household
Income

Ethnicity

Results
A total of 141 participants aged between 35-65 (Mage = 49.97, SD =8.447)
completed six months of the exercise program. The majority of participants were
Caucasian (67.53%), had high school or college education (51.45%), an average
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household income above $75,000 (61.2%) and were overweight with a mean BMI of
29.65 (SD = 6.12). Assessment of exercise modality revealed no differences between
groups on all demographic variables (p > 05). Demographic information by group is
presented in Table 2. Changes in implicit automatic associations, explicit motives and SE
from exercise initiation through six months of exercise behaviour were examined. Means
and standard deviations for these variables are presented in Table 3.adie
Implicit associations. Automatic associations were assessed with a 2 (Exercise Group:
aerobic training, weight training) x 3 (Time: baseline, 3 months, 6 months) Repeated
Measure (RM) ANOVA. Subtracting undesirable from desirable reaction times for
appearance/body shape and health associations produced difference scores. The
differences scores were used as the dependent variables. Means and SD are presented in
Table 3.
Appearance/body shape associations. No significant changes were found over time for
implicit associations for appearance/ body shape (F (2, 139) = .870, p = .421, η2 = .012,
Figure 1). The main effect for exercise group also was not significant (F (1, 90) = .142, p =
.007, η2 = .002). Additionally, there was no significant interaction between group and
time for appearance/body associations (F (2, 139) = .870, p = .421, η2 = .012).
Health associations. No significant changes over time were found for implicit
associations with exercise for health (F (2, 139) = .870, p = .421, η2 = .012, Figure 2), and
the main effect for exercise group was not significant (F (1, 98) = .338, p = .562, η2 = .003).
Additionally, there was no significant interaction between group and time for implicit
health associations (F (2, 139) = .756, p = .532, η2 = .011).
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Figure 1. The change in overall implicit automatic associations with exercise and
appearance/body shape. As well as, change by exercise group (aerobic and resistance)
across baseline, three months and six months of exercise.

Figure 2. The change in overall implicit automatic associations with exercise and health.
As well as, change by exercise group (aerobic and resistance) across baseline, three
months and six months of exercise.
Explicit Motives. Change in explicit motives was tested with 2 (Exercise Group: aerobic
training, weight training) x 3 (Time: baseline, 3 months, 6 months) RM ANOVAs with
appearance, weight management, and positive health as dependent variables. Means and
SD are presented in table 3.
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Appearance Motives. For appearance motives, there was a significant change over
time (F (2, 138) = 3.093, p = .049, η2 = .043, Figure 3) but no main effect for exercise group
(F (1, 139) = 666, p = .416, η2 = .005). No change in appearance motives occurred from
baseline to three months (F (1, 139) = 2.827, p = .095, η2 = .020). However, there was a
significant decrease in appearance motives from three months to six months (F (1, 139) =
5.684, p = .018, η2 = .039, d = .403). The change from baseline to six months (F (1, 139) =
.859, p = .356, η2 = .006) was not significant. Additionally, there was a significant
interaction between exercise group and time for appearance motives (F (2, 138) = 3.149 p =
.046, η2 = .044). For the group by time interaction there was a significant decrease in
appearance motives between baseline and six months (F (1, 139) = 5.631, p = .019, η2 =
.039, d = .403). This decrease in appearance motives was larger for those in the strength
group than in the aerobic group. There was no difference in the change in appearance
motives across exercise groups between baseline and three months (F (1, 139) =3.220, p
=.075, η2 = .023) or between three and six months (F (1, 139) = .762, p = .403, η2 = .006).

Figure 3. The change in overall explicit appearance motives and change by exercise
group (aerobic and resistance) across baseline, three months and six months of exercise.
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Weight Management Motives. There were no significant differences for weight
management motives over time (F (2, 139) = .870, p = .421, η2 = .012, Figure 4), no main
effect for exercise group (F (1, 140) = 2.678, p = .104, η2 = .019), and no significant
interaction between group and time (F (2, 139) = .226, p = .764, η2 = .004).

Figure 4. The change in overall explicit weight management motives and change by
exercise group (aerobic and resistance) across baseline, three months and six months of
exercise.
Positive Health Motives. A significant change over time occurred for positive
health motives (F (2, 136) = 33.081, p < .001, η2 = .327, Figure 5). There was no significant
change between baseline and three months (F (1, 137) = .786, p = .337, η2 = .006, d = .155).
However there was a significant decrease from baseline to six months as well as three
months to six months of exercise (F (1, 137) = .65.960, p < .001, η2 = .325, d = .965).
Additionally, there was a significant decrease in positive health motives between baseline
and six months (F (1, 137) = 45.943, p < .001, η2 = .251, d =.943). There was no main effect
for exercise group (F (1, 137) = .803, p = .372, η2 = .006), and no interaction between group
and time for positive health motives (F (2, 136) = 1.652, p = .195, η2 = .024).
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Figure 5. The change in overall explicit positive health motives and change by exercise
group (aerobic and resistance) across baseline, three months and six months of exercise.
Self-efficacy. Changes in SE were also examined with 2 (Exercise Group: aerobic
training, weight training) x 3 (Time: baseline, 3 months, 6 months) RM ANOVAs with
task, coping and scheduling SE as dependent variables. Means and standard errors for SE
are displayed in Table 3.
Task SE. A significant main effect for time occurred for task SE (F (2,137) = 29.364,
p < .001, η2 = .300, Figure 6). From baseline to 3 months task SE significantly increased
(F (1,138) = 58.773, p < .001η2 = .200. d = .812). From three months to six months there
was a significant decrease in task SE (F (1,138) = 6.334, p = .013, η2 = .040, d = .408).
Although task SE decreased in the second half of the exercise program, task SE at six
months was significantly greater than at baseline (F (1,138) = 29.364, p < .001, η2 = .300, d
= .924). There was no main effect for exercise group (F (1, 138) = 1.570, p = .212, η2 =
.011) and no interaction between group and time for task SE (F (1, 138) = 39.068, p = 000,
η2 = .221).
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Figure 6. The change in overall task SE and change by exercise group (aerobic and
resistance) across baseline, three months and six months of exercise.
Coping SE. A significant change over time occurred for coping SE (F (2, 139) =
26.201, p < .001, η2 = .274, Figure 7). Coping SE significantly increased from baseline to
three months (F (1, 140) = 52.155, p < .001, η2 = .271, d = .956), followed by a slight nonsignificant decrease between three and six months (F (1, 140) = 2.886, p = .092, η2 = .020).
Coping SE was significantly higher at six months compared to baseline (F (1,140) = 37.228,
p < .001, η2 = .210, d = .912). There was no main effect for exercise group (F (1, 140) =
.008, p = .930, η2 = .000) and no interaction between group and time for coping SE (F (2,
139)

= .186, p = .851, η2 = .003).
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Figure 7. The change in overall coping SE and change by exercise group (aerobic and
resistance) across baseline, three months and six months of exercise.
Scheduling SE. A significant change over time occurred for scheduling SE (F (2,
139)

= 10.980, p < .001, η2 = .136, Figure 8). Following a similar pattern as coping SE,

scheduling SE increased from baseline to three months (F (1, 140) = 21.881, p < .001, η2 =
.135, d = .790), with a slight non-significant decrease in scheduling SE from three
months to six months (F (1, 140) = 2.063, p = .153, η2 = .015, d = .247). Scheduling SE was
significantly greater after six months of exercise compared to baseline (F (1, 140) = 11.863,
p < .001, η2 = .078, d = .582). There was no main effect for exercise group (F (1, 140) =
.104, p = .747, η2 = .001) and no exercise group by time interaction (F (2,139) = .003, p =
.987, η2 = .136).

Figure 8. The change in overall scheduling SE and change by exercise group (aerobic
and resistance) across baseline, three months and six months of exercise.
Discussion
The purpose of this study was to assess how explicit exercise motives, implicit
automatic associations with exercise and SE change over the course of an exercise

104
program across two exercise modalities, aerobic training and weight training. In terms of
implicit automatic associations with exercise it was hypothesized that with exercise
experience implicit automatic associations for exercise and health would increase. This
hypothesis was not supported. Implicit automatic associations for exercise and health or
appearance /body did not change with continued exercise participation. From an APE
model perspective, the experience of exercise either reflected previously held
associations, therefore this association strengthened and did not change, or the different
pattern of activation was not activated frequently enough to result in a change of implicit
association. Additionally, given the contextual dependence of implicit associations
(Lowe & Norman, 2013), completing baseline assessments of implicit associations with
exercise within a private exercise facility, may have elicited particular patterns of
activation. Engaging in exercise behaviour in the same context may have resulted in the
same pattern of activation, serving to strengthen the initial implicit association. Assessing
implicit automatic associations with exercise in a neutral context may have resulted in a
different pattern of activation, which may have resulted in a change in implicit
associations after repeated exercise experience. With respect to explicit exercise motives
it was expected that appearance and weight management motives would decrease and that
health motives would increase with repeated exercise behaviour, especially in the weighttraining group. However, this hypothesis was only partially supported. Appearance
motives did indeed decrease from baseline to six months of exercise behaviour. This
decrease was larger for the weight-training group. However, no change in weight
management motives occurred over time. Although positive health motives we expected
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Table 3
Means and SD of implicit automatic associations, explicit motives and SE at baseline, three months and six months by exercise group
Variable

Baseline
Aerobic
Training

Three Months
Strength
Training

Aerobic
Training

Strength
Training

Six Months
Aerobic
Training

Strength
Training

Self-efficacy
Task SE

77.11 (19.74) 82.27 (13.32)

90.88 (6.91)

90.29 (7.87)

88.41 (10.24)

88.92 (8.31)

Coping SE

56.26 (23.05) 57.56 (21.40)

71.33 (16.87)

70.47 (17.21)

68.58 (19.03)

68.81 (17.07)

Scheduling SE

62.29 (23.29) 63.27 (21.67)

62.77 (22.45)

72.42 (16.70)

69.68 (19.03)

70.52 (17.42)

Explicit Motives
Appearance

4.00 (.85)

4.09 (.88)

4.22 (.86)

4.08 (.81)

4.12 (1.07)

3.83 (1.11)

Weight Management

4.18 (.90)

3.96 (1.13)

4.27 (.95)

2.94 (1.29)

4.16 (1.09)

3.89 (1.20)

Positive Health

4.61 (.51)

4.63(.52)

4.65 (.445)

4.67 (.51)

4.13 (1.05)

3.84 (1.11)

Implicit automatic associations
Appearance/body shape

56.41 (47.75)

42.52 (51.13)

43.66 (44.39)

39.68 (38.04)

41.44 (50.69)

51.74 (42.80)

Health

60.11 (47.03)

60.51 (50.48)

67.05 (48.24)

57.47 (52.25)

60.19 (53.71)

56.46 (46.16)
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to increase over the course of the exercise program, this was not the case, as the results
indicated a decrease in positive health motives from three months to six months. The lack
of change in positive health motives in the present study may be due to near ceiling
scores for the majority of participants at most time points. People exercise for multiple
reasons, and potentially other exercise motives may be more likely to change with
continued exercise participation. For instance previous research found that enjoyment,
revitalization (Ingledew et al., 1998), fitness, health and skill development motives
(Gillison, Standage, & Skevington, 2006; Sebire, Standage, & Vansteenkiste, 2008) were
related for maintenance of physical activity. Furthermore, participant preferences for type
of exercise may impact ongoing exercise motives. For instance, those who get their first
choice of exercise type (e.g., aerobic training) have greater adherence, more positive
affect and lower perceived exertion (Parfitt & Gledhill, 2004). Given that participants
did not have a choice to participate in their preferred exercise modalities (aerobic or
weight training), this lack of choice may have impacted how their exercise motives
changed.
The present research compliments other research in supporting the important of
assessing SE over time (Rodgers et al., 2009). It was expected that task, coping and
scheduling SE would increase from baseline to three months and then decrease or remain
stable from three to six months. It was also expected that SE, particularly task SE would
increase more for the weight-training group. This hypothesis was partially supported. For
task SE, there was a significant increase from baseline to three months, and a significant
decrease from three months to six months though it remained above baseline levels.
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However, there was no difference between exercise modality and changes in task SE.
This finding is similar to that of Rodgers and colleagues (2009). Given the progressive
nature of the exercise program, it is possible that after three months participants did not
have enough time to establish task SE at each incremental stage. For coping and
scheduling SE, both increased from baseline to three months and then remained stable till
six months. Again, this is consistent with previous research that found the same pattern
in exercise SE (Rodgers et al., 2009).
The longitudinal design of this study, and the inclusion of both explicit and
implicit automatic associations based on the APE model are certainly strengths of this
study. A potential limitation is the narrow assessment of explicit exercise motives.
Appearance, weight management and positive health motives are only a few of the
possible reasons why people exercise. This narrow approach was taken in order to match
explicit and implicit automatic associations, and measuring further automatic associations
would have been difficult. However, future research may want to include a wider range
of exercise motives, such as enjoyment, revitalization and social affiliation. Another
limitation, which is certainly a consideration for future research, is the context in which
the initial data collection session occurred. Implicit automatic associations are influenced
by contextual inputs (Lowe & Norman, 2013); as such the initial implicit associations
may have been influenced by completing the task in a testing room within a private
exercise lab. Contextual influences on implicit automatic associations with exercise and
the effect on exercise behaviour is an avenue for future research.
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In conclusion, a distinct contribution of the present study was not only to
incorporate both implicit automatic associations with exercise and explicit motives, but
also to assess how they change over time with exercise experience. This adds to the
extant literature by providing insight into how exercise experience influences explicit and
implicit associations in previously sedentary adults. The limited influence of exercise
behaviour to change implicit automatic associations in the current research serves to
highlight important considerations when assessing implicit automatic associations within
exercise interventions, such as the influence of contextual cues. Potentially, implicit
associations with exercise outcome goals may not be impacted by exercise experiences,
whereas, implicit affective responses may be impacted to a greater extent. This
contention is certainly in line with the APE model, which highlights the affective
component inherent in implicit automatic associations (Gawronski & Bodenhausen,
2006). Repeated exercise experience may influence affective responses, which in turn
may elicit changes in implicit automatic associations with exercise. This is an important
avenue of future research.
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SUMMARY, STRENGTHS AND IMPLICATIONS, FUTURE DIRECTIONS AND
FINAL THOUGHTS

The purpose of this dissertation was to assess the influence of self-efficacy (SE),
explicit exercise motives, and implicit automatic associations with exercise across multiple
phases of exercise behaviour. Specifically, the manuscripts included in this dissertation
assess the influence of the above-mentioned variables on exercise intentions, the
fulfillment of positive exercise intentions, and adherence to an exercise program over six
months. Furthermore, how SE, explicit motives and implicit associations change with
repeated engagement in exercise behaviour was examined.
Manuscript 1 aimed to examine how SE, motives and implicit associations
influenced exercise intentions, by assessing their influence on people’s decisions whether
or not to sign up for an exercise program. Additionally, self-selection bias was examined
from enrolment in the program to exercise maintenance over six months. Those who selfselected had higher task, coping and scheduling SE than those who did not enrol in the
exercise program. Those who self-selected had higher positive health motives than those
who did not enrol. Maintenance of exercise behaviour at three months and six months was
not associated with SE, implicit automatic associations, or explicit motives. The results
indicated that exercise intentions, measured as enrolling in an exercise program, is
influenced by self-selection bias across SE beliefs and explicit health motives; however,
the effects of self-selection bias do not persist beyond enrolling in an exercise program.
These findings prompted further evaluation of these variables in the progression of exercise
behaviour adoption.
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Manuscript 2 investigated if SE beliefs, explicit motives and implicit automatic
associations are related to the intention-behaviour gap. This relationship was examined
three ways: 1) examining how the variables differentiate inclined actors from abstainers; 2)
assessing if the variables predict whether one becomes an inclined actor or an abstainer,
and 3) if the interaction between SE and motives (both explicit and implicit automatic
associations) influences whether one becomes an inclined actor. Inclined actors and
inclined abstainers were not differentiated by SE beliefs, explicit motives or implicit
automatic associations with exercise. Coping SE was the only significant predictor of
people becoming inclined actors. Additionally, explicit weight management motives and
appearance motives moderated the relationship between both SE beliefs and becoming an
inclined actor. That is, having low to moderate levels of weight management motives
strengthened the relationship between coping SE and becoming an inclined actor.
Additionally, low levels of appearance motives strengthened the relationship between
coping, scheduling, and task SE and becoming an inclined actor.
The purpose of Manuscript 3 was to examine how SE, explicit exercise motives and
implicit automatic associations with exercise change with engagement in exercise
behaviour over six months. Implicit automatic associations with exercise and
appearance/body shape and health did not change between baseline, three months and six
months. Explicit positive health motives decreased from baseline to six months, and from
three months to six months, however, weight management motives did not change over the
six months. Appearance motives decreased from three months to six months, with the
decrease stronger for those in the strength-training group than those in the aerobic training
group. With respect to SE beliefs, task SE increased from baseline to three months but
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decreased again at six months. Coping and scheduling SE increased from baseline to three
months, and then remained stable till six months. In sum, these findings support previous
literature in regards to changes in SE beliefs, and provides unique findings into how
implicit associations and exercise motives change with continued exercise participation.
Strengths and Implications
There are several strengths of this dissertation that can be highlighted. First, the
research questions and hypothesis were theoretically and conceptually driven. In line with
advances in theory and grounded in the APE model, the effects of both implicit automatic
associations and explicit motives on exercise intentions, adoption and maintenance were
assessed. Additionally, in line with Social Cognitive Theory (SCT; Bandura, 1986), SE
beliefs were not assessed independently; in fact, the interaction between SE beliefs and
motives was examined. This supports the Bandura’s (1998) contention that multiple
components of social cognitive theory should be examined simultaneously. This is
important as the interaction between SE and motives influenced the intention behaviour
gap differently than each independently. Furthermore, the progressive analysis presented
throughout the three manuscripts is a positive strength of this dissertation.
Second, the assessment of influence of self-selection bias on exercise behaviour is
another strength. Self-selection bias is a commonly cited limitation and concern for
researchers. The present results indicated that self-selection into a study that offers and an
exercise program influences both the measured constructs and actual behaviour. Selfselection is associated with higher self-efficacy beliefs and enrolment in an exercise
program. Furthermore, the results provided insight into whether self-selection persists after
the beginning of the exercise program. Although self-selection bias is present at the
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beginning of an exercise program and influences the participant scores on key determinants
of exercise, these effects do not persist throughout an exercise intervention. Researchers
should still be cognizant of the effects of self-selection bias in their recruitment of
participants, but the effects appear to be fleeting with respect to continuing participation in
an exercise program.
Viewed from a different perspective, real-world application may also be informed
by the self-selection results. It seems possible to draw parallels between previously inactive
adults who decide to engage in an exercise program and those who self-select for exercise
research studies. Given this, the current findings inform health promotion practitioners as
to what may be some of the most important variables (i.e., task, coping and scheduling SE,
and positive health motives) to consider at exercise initiation. As such, understanding how
exercise is affected by self-selection provides insight into how the exercise adoption
process operates outside the research domain.
The results of this dissertation represent several noteworthy contributions to the
extant literature. First, there appears to be a certain level of coping and scheduling SE that
is required in the formation of exercise intentions and in the successful fulfillment of these
intentions, particularly when sufficient incentives are in place Whereas, previous research
proposed that task SE is important at the beginning of exercise, with coping and scheduling
SE becoming more prominent as exercise engagement continues (Rodgers et al., 2009;
Rodgers et al., 2008), the current findings suggest that although task SE is important,
coping and scheduling SE are important much earlier in the exercise adoption process than
previously thought. That is, people may be more likely to adopt a new exercise program
when they feel efficacious in their ability to deal with barriers to exercise and to routinely
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schedule exercise into their daily or weekly lives. The role of coping and scheduling SE in
successful fulfillment of exercise intentions provides important and novel information to
the literature and informs interventions aimed at increasing exercise behaviour. Perhaps
more focus should be given to building exercise into one’s daily, weekly schedules and
strategies to cope with barriers prior to the initiation of exercise behaviour.
With respect to the distinction between intentions and action, the present results
support previous theorizing (Ajzen & Fishbein, 2000) that exercise motivation is associated
with intention formation. However, the current findings indicate that explicit exercise
motives, particularly weight management and appearance motives, are important beyond
the formation of intentions and influence the fulfillment of exercise intentions.
Additionally, the results provide insight into how appearance, weight management, and
positive health motives change over six months of exercise behaviour in middle aged
adults. Although it was anticipated that positive health motives would increase with
exercise behaviour, the results indicated that they actually decreased. This suggests that
exercise motives may not necessarily change in response to exercise behaviour as expected,
or that other factors (e.g., gains, affect) associated with the exercise experience influence
how motives change.
Although implicit automatic associations with exercise and appearance/body shape
and health were not significant, the results suggest that the role that implicit automatic
associations have on exercise behaviour may be quite complex. It is possible that at the
beginning stages of exercise adoption, implicit automatic associations are less salient than
explicit exercise motives. Researchers suggest that implicit automatic associations become
increasingly important as behaviour becomes more automatic (Dimmock & Banting,
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2009). Although initially believed to take six months for people to achieve a maintenance
state of exercise behaviour, where exercise is more routine and habitual, it may actually
take longer to achieve this state. As such, implicit automatic associations may be more
important to the long-term (e.g., a year or more) maintenance of exercise behaviour, once it
becomes more habitual.
Additionally, changes in implicit associations are thought to occur over time as
exercise experience provides either the strengthening of pre-existing associations in
memory, or a change in the associative structure as the exercise experience provides new
information resulting in a new implicit associations with exercise (Gawronski &
Bodenhausen, 2006, 2011). It is the latter that is thought to be a result of exercise
behaviour (Calitri et al., 2009; Lowe & Norman, 2013). Appearance and health related
outcomes as a result of exercise behaviour are relatively distal in nature and take time to
achieve. As such, it is possible that within the first six months of exercise adoption,
changes in appearance and health were not sufficient to produce changes in implicit
automatic associations. However, potentially with continued exercise participation beyond
six months, motives for exercise may be satisfactorily achieved and result in changes in
implicit automatic associations.
Future Directions and Final Thoughts
Although the results from this dissertation add unique findings to the literature, the
results highlight the need for further research in a number of avenues. First, the results
indicated that SE beliefs, in particular coping and scheduling SE are associated with
successful of exercise intentions. Sheeran (2002) called for further investigation into the
factors that moderate intention behaviour relations. Therefore, assessing whether
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interventions that increase SE beliefs result in increased engagement in exercise behaviour
from positive intentions would be worthwhile.
Second, although appearance and health related motives are the most commonly
reported reasons for exercise, people exercise for multiple reasons. Indeed, preventing poor
health, enjoyment, challenge and revitalization are important outcomes of exercise
behaviour (Markland & Ingledew, 1997). Therefore, assessing a broader range of exercise
motives, beyond or in conjunction with health and appearance motives, may provide
further insight into how motives influence exercise intentions and subsequent exercise
behaviour. Additionally, the mechanisms, which influence how exercise motives change
appears to be worthy of further study. For instance, satisfaction with progress or
achievement of participatory motives may influence not only how motives change, but also
exercise. Some initial research has found that perceived gains influence motivation and
subsequent exercise behaviour. For instance, appearance motives are associated with
greater exercise participation when perceived gain is high but not when it is low (Ingledew
et al., 2014). Furthermore, assessing more proximal motives may influence exercise
behaviour. Indeed, research has indicated that proximal motives are associated with greater
exercise participation (Evans, Cooke, Murray & Wilson, 2014).
A third avenue for future research is examining the content of implicit automatic
associations with exercise. The current research assessed the motivational contents of
implicit associations, however, given the inherent affective nature of implicit automatic
associations, assessing implicit associations with affective constructs may provide unique
insight into the relationship between implicit associations and the phases of exercise
adoption. Affective constructs such as enjoyment and pleasure are related to exercise
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behaviour such that positive exercise affect is associated with greater exercise participation
(Williams et al., 2008). Therefore, future researchers may want to consider assessing
implicit affect associations with exercise, as this may have important implications as to
whether people chose to adopt and maintain exercise.
This dissertation provides insight into the effects of self-selection across the process
of exercise adoption and maintenance. Additionally, it provides unique findings on how
engagement in exercise affects exercise motives, in particular explicit exercise motives.
Perhaps more importantly, the results add to the understanding of the factors that influence
the intention-behaviour gap in the exercise domain.
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APPENDICES
APPENDIX A
DEMOGRAPHIC QUESTIONNAIRE- STUDY 1

Gender: ___________________________
Age: ________
Race:

Weight: _______ (kg)
Height: _______ (cm)

Please state your combined family income over the past 12 months:
□less than $5,000

□$5,000 – 11,999

□ $12,000 – 15,999

□$16,000 – 24,999

□$25,000 – 34,999

□ $35,000 – 49,999

□ $50,000 – 74,999

□$75,000 – 99,999

□ $100,000+

□Don’t know

□No response

Education:
□High school diploma

□College diploma

□ Bachelor’s degree

□Master’s degree

□Doctorate degree

□ Professional (MD, LLB etc)

□Other: ______________________________

□None of the above

Occupation: _____________________________________

Marital Status:
□Single

□Separated

□ Married

Common Law
□Divorced

□Widowed

Do you have children?

□No

□No response

□
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□Yes 

Please indicate ages (separated by comma)

_____________________________________________
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APPENDIX B
MULTIDIMENSIONAL SELF-EFFICACY FOR EXERCISE SCALE –
STUDIES 1, 2, 3
Please indicate HOW CONFIDENT YOU ARE THAT YOU CAN PERFORM each of
the exercise related tasks below. Remember, exercise means being active 30 minutes, 3
days a week at a moderate intensity level.
0%

10%

20
%

30%

40%

50%

60%

70%

No confidence

80%

90
100
%
%
Complete Confidence

How confident are you that you can . . .
Complete your exercise using proper technique

%

Follow directions to complete your exercise

%

Perform all of the movements required for your exercise

%

Exercise when you feel discomfort from the activity

%

Exercise when you lack energy

%

Include exercise in your daily routine

%

Consistently exercise every day of the week

%

Exercise when you don’t feel well

%

Arrange your schedule to include regular exercise

%
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APPENDIX C
EXERCISE MOTIVATIONS INVEOTRY – 2 – STUDIES 1, 2, 3
The following is a list of a number of statements concerning the reasons people often
give when asked why they exercise. Whether you currently exercise regularly or not,
please read each statement carefully and indicate, by circling the appropriate number,
whether or not each statement is true for you personally, or would be true personally if
you did exercise.
Remember, we want to know why you personally choose to exercise or might choose to
exercise, not whether you think the statements are good reasons for anybody to exercise.
Not at
Very
Personally, I exercise (or might exercise) . . .
all true
true for
for me
me
1 To avoid ill-health.
0 1 2 3 4 5
2 To show my worth to others.
0 1 2 3 4 5
3. To have a healthy body.
0 1 2 3 4 5
4. To build up my strength.
0 1 2 3 4 5
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
6.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Because I enjoy the feeling of exerting myself.
To spend time with friends.
Because I like trying to win in physical activities.
To stay/become more agile.
To give me goals to work towards.
To prevent health problems.
Because I find exercise invigorating.
To have a good body.
Because it helps to reduce tension.
To increase my endurance.
To enjoy the social aspects of exercising.
To help prevent an illness that runs in my family.
To give me personal challenges to face.
To help control my weight.
To recharge my batteries.
To improve my appearance.
To gain recognition for my accomplishments.
To help manage stress.
To feel more healthy.
For enjoyment of the experience of exercising.
To help recover from an illness/injury

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
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26. Because I enjoy physical competition.
27. To stay/become flexible.
28. Because exercise helps me to burn calories.

0
0
0

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5
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APPENDIX D
IMPLICIT AUTOMATIC ASSOCATION CATAGORIES AND WORDS
Desirable and Undesirable words for Health and Appearance / Body Shape Associations,
Health
Desirable
Healthy
Good mood
Relaxed
Fit
Strong
Fun
Energetic

Undesirable
Unhealthy
Bad mood
Stressed
Unfit
Weak
Boring
Tired

Appearance / Body Shape
Desirable
Undesirable
Attractive
Unattractive
Look good
Look bad
Lose weight
Gain weight
Thin
Fat
Win
Lose
Popular
Unpopular
Toned
Flabby

Target / Distractor Category words
Target Category
Exercise
Exertion
Workout
Run
Active
Gym
Physical activity
Sports

Distraction Category
Generic
Retailer
Flannel
Ink
Carpet
Mug
Bookshelf
Rental
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APPENDIX E
STUDY 2 – PROTOCOLS AND EXERCISE PROGRAMS

Participants sign up for study two and
attend an Information session
- given information sheet
- complete PAR-Q
- scheduled for Baseline assessment
Baseline

Baseline assessment – fitness test and DEXA

Randomize to exercise program
3 months of fitness
program (up to 3
times per week)
3 month assessment – GNATs, questionnaires, fitness
test
3 months of fitness
program (up to 3
times per week)
6 month assessment – GNATs, questionnaires, fitness test,
DEXA
3 months of fitness
program (up to 4
times per week)
9 month assessment – GNATs, questionnaires
3 months of fitness
program (up to 4
times per week)
Study Completion

12 month assessment – GNATs, questionnaires, fitness test,
DEXA
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Resistance Program (3-resistance/ 1- Aerobic)

Frequency
(sessions
per 4
weeks)

Resista
nce

Duration
(min)
Intensity (%
of p1RM)
Number of
Sets
Number of
Reps
Rest
between
sets
Number of
Exercises

Frequency
(session per
4 weeks)

0-2 weeks
Lead-in
Training
3 d/wkduring
wk1
2 d/wkduring
week 2

3-12 weeks
(i.e. end of 3
mo.)
3 d/wk-week
1& 2 d/wk
weeks 2,3&4
ea. mo.
(9session/mo)

4-6 Months

7-9 Months

10 – 12
Months

3 d/wk-week
1& 2 d/wk
weeks 2,3&4
ea. mo.
(9session/mo

3 d/wk-week
1& 2 d/ wk
weeks 2,3&4
ea. mo.
(9session/mo)

~20-25 min

~30-35 min

~40-45 min

~45-50 min

3 d/wkweek 1& 2
d/ wk weeks
2,3&4 ea.
mo.
(9session/m
~50-55 min

50-60%

55-65%

60-70%

65-75%

65-80%

2

2-3

2-3

3

3-4

10-12

8-12

8-12

6-12

6-10

2 min

2 min

2 min

2 min

2 min

2 upper body
+ 2 lower
body
exercises
1 d/wkduring
week 2

3 upper body +
2 lower body
exercises

20-25 min

30-35 min

40-45 min

45-50 min

3 upper
body + 3
lower body
exercises
1 d/wkweeks
2,3&4 ea.
mo.
(3sessions/
mo)
50-55 min

50-55

55-60

60-65

65-70

70-75

135-150 min

150-165
min

1 d/wk-weeks
2,3&4 ea. mo.
(3sessions/mo)

+Aerob
ic
Duration
(min)
Intensity (%
HRR)
Ratio of the
Frequency of
Resistance to Aerobic
Training Sessions
Total duration per
week*

3 upper body 3 upper body +
+ 3 lower
3 lower body
body
exercises
exercises
1 d/wk-weeks 1 d/wk-weeks
2,3&4 ea.
2,3&4 ea. mo.
mo.
(3sessions/mo)
(3sessions/m
o)

3:1

~60-75 min

90-105 min

120-135 min
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Aerobic Program (3-Aerobic / 1 –resistance)

Frequency
(session
per 4
weeks)
Aerobic
Duration
(min)
Intensity
(%HRR)
Frequency
(d/wk)

+Resista
nce

Duration
(min)
Intensity
(% 1RM)
Number
of Sets
Number
of Reps
Rest
between
sets
Number
of
Exercises

0-2
weeks
Lead-in
Trainin
g
3 d/wk
during
wk 1
2 d/wk
during
week 2
20-25
min
50-55
1 d/wk
during
week 2

20-25
min
50-60%

3-12 weeks
(i.e. end of 3
mo.)

4-6 Months

7-9 Months

10 – 12
Months

3 d/wk-week 3 d/wk-week 3 d/wk-week 3 d/wk-week
1 & 2 d/wk
1 & 2 d/wk
1 & 2 d/ wk 1 & 2 d/ wk
weeks 2,3&4 weeks 2,3&4 weeks 2,3&4 weeks 2,3&4
ea. mo.
ea. mo.
ea. mo.
ea. mo.
(9session/m (9session/m (9session/m (9session/mo
30-35 min

40-45 min

45-50 min

50-55 min

55-60

60-65

65-70

70-75

1 d/wk1 d/wk1 d/wk1 d/wkweeks 2,3&4 weeks 2,3&4 weeks 2,3&4 weeks 2,3&4
ea. mo.
ea. mo.
ea. mo.
ea. mo.
(3sessions/m (3sessions/m (3sessions/m (3sessions/m
o)
o)
o)
o)
30-35 min
40-45 min
45-50 min
50-55 min
55-65%

60-70%

65-75%

65-80%

2

2-3

2-3

3

3-4

10-12

8-12

8-12

6-12

6-10

2 min

2 min

2 min

2 min

2 min

2 upper
body +
2 lower
body
exercis
es

3 upper body
+ 2 lower
body
exercises

3 upper body
+ 3 lower
body
exercises

3 upper body
+ 3 lower
body
exercises

3 upper body
+ 3 lower
body
exercises

135-150 min

150-165 min

Ratio of the
Frequency of
Aerobic to Resistance
Training Sessions
Total duration per
~60-75
week*
min

3:1
90-105 min

120-135 min
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APPENDIX F
LETTER OF INFORMATION – STUDY 1

Letter of Information

Study Title: Health and psychological outcomes of physical activity

You are invited to participate in a research study if you are a healthy male or female
between the ages of 35 to 65 and do not currently engage in exercise. The purpose of this
project is to examine people’s views about health and psychological outcomes of
participating in exercise. You will be asked to complete 2 computer tasks and a
questionnaire package. The total time it will take for you to participate is about 1 hour. You
will receive a $20 gift card for Loblaws as compensation for your participation.
The purpose of this letter is to provide you with the information you require to make an
informed decision on participating in this research. This letter contains information to help
you decide whether or not to participate in this research study. It is important for you to
know why the study is being conducted and what it will involve. Please take the time to
read this carefully and feel free to ask questions if anything is unclear or there are words
you do not understand.
There are no known risks to participating in today’s tasks, although you may feel a little
frustrated at times because the computer tasks are very fast. You may also experience some
emotional distress as we are asking about your personal thoughts about exercise – which
may be very sensitive. The researchers aim to restrict this potential distress by securing
your responses with no personal identifiers and want to ensure you are able to withdraw
from the study at any time without consequence.The benefit to you might be just helping us
out and hopefully helping design future interventions to encourage people to do more
exercise. The results of this study will be used to develop future studies and exercise
interventions, and will be used in research papers and presentations. When you are
finished the computer tasks and the questionnaire package you will be asked if you are
interested in learning about a second study we are conducting.
All the information you provide to the researcher will be kept in the strictest confidence.
You will be assigned an identification number and all data collected from you will be
recorded and stored under this number only. All data will be stored in coded form on
computers accessible only to research staff in a secure office. You will not be identified in
any documents relating to the research. No information obtained during the study will be
discussed with anyone outside of the research team. If the results of the study are
published, your name will not be used.
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Participation in this study is voluntary. You may refuse to participate, refuse to answer any
questions or withdraw from the study at any time with no effect on your academic or
employment status. If you decide to take part, you will be given this Letter of Information
to keep and completion of the computer tasks and questionnaire package will signify your
consent for this research study. If you withdraw from the study, you maintain the right to
request that any data collected from you not be used in the study. If you make such a
request, all of the data collected from you will be destroyed.
If you have any questions about your rights as a research participant or the conduct of the
study you may contact the Office of Research Ethics (Phone: 519-661-3036; Email:
ethics@uwo.ca).
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Consent Form

Title of Project:

Health and psychological outcomes of physical activity

I have read the Letter of Information, had the nature of the study explained to me, and I agree to
participate. All questions have been answered to my satisfaction. I will be given a copy of the
Letter of Information and consent form once it has been signed.
Please send me the overall conclusions from this trial:

Yes [ ]

No [ ]

Consenting Signature:
Participant: ____________________________________________________
Please Print Name
Participant: ____________________________________________________
Please Sign Name
Date: ___________________

Researcher Signature:
Person obtaining informed consent: ______________________________________
Please Print Name
Person obtaining informed consent:

Date: ___________________

_______________________________________
Please Sign Name
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APPENDIX G
LETTER OF INFORMATION- STUDY 2, 3

Letter of Information

Study Title: Health and psychological outcomes of physical activity (Part 2)

You are being invited to participate in a research study. The purpose of this project is to
examine people’s experiences of health and psychological outcomes of participating in
exercise. If you agree, you will participate in a 12 month cardiovascular and strength
training program. There is no cost for participating in the exercise program. The program
involves exercising in our private exercise lab (Exercise and Health Psychology Lab,
Room 408, Arthur and Sonia Labatt Health Sciences Building; Laboratory for Brain and
Heart Health, Room 402, Arthur and Sonia Labatt Health Sciences Building) three times
for twelve months. Our exercise site will be recruiting 150 participants which will add to
the 300 total participants recruited (with the University of Alberta).
If you agree to participate in the fitness program, you will complete 5 testing sessions in
addition to the exercise program. The schedule for these sessions and the tests you will do
at each are outlined in the table.
Testing session
Baseline (before you start the
fitness program)
3 months
6 months
9 months
One year

Tests
Fitness test and DEXA scan (assesses body composition)
Computer tasks, questionnaires, fitness test
Computer tasks, questionnaires, fitness test, DEXA scan
Computers tasks, questionnaires
Computer tasks, questionnaires, fitness test, DEXA scan

Each testing session after today will take between 45 and 90 minutes. They will all be
conducted here in the exercise facility in a private room. Each time you will receive a $20
gift card for Loblaws (and affiliate) as compensation for your participation. At the end of
the year-long study, you will be provided with your personal fitness and health
information. You will not be provided with any study results until the end.
If you are eligible and agree to participate in the study, your participation would involve
the following activities:
1.

Questionnaires: You will be asked to respond to a variety of questionnaires at each
at the 5 assessments. They will ask you about your intentions to exercise, your
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motivation to exercise, and your expectations of exercise. Completion of the
questionnaires should take approximately 15 minutes. There is a small possibility
that a question could make you feel uncomfortable. You may skip questions you
prefer not to answer.
2.

Computer Tasks: The computer tasks are a measure of peoples’ attitudes and are the
same as those you completed in Study 1. You will be asked to complete the
computer tasks at each of the 5 assessments. You categorize words that belong to a
target category by hitting the space bar (go). If a word does not belong to a group
that is supposed to be categorized, the space bar is not pressed (no go). The total
time it will take for you to complete the tasks is about 30 minutes.

3.

Fitness Testing: You will undergo a fitness test at the beginning of the exercise
program and again at 3 months, 6 months, and 12 months. Prior to the first fitness
test you will be required to complete a health assessment questionnaire that helps
determine whether exercise is safe for you. If any questions on the health
assessment questionnaire suggest exercise might be a risk for you, you will be
asked to seek approval from your physician to engage in the exercise program, at
your own expense. If it is determined that exercise is safe for you, you will begin
the test by standing still on a treadmill until a resting heart rate can be obtained
(approximately 2 minutes). Once a resting heart rate has been established you will
begin walking on the treadmill. The speed and the incline of the treadmill will be
increased every two minutes and your heart rate will be monitored throughout the
test. The test will continue until you reach a heart rate indicating you have reached
the peak exercise tolerance for your age and sex. The test usually takes
approximately 15 minutes to complete. A certified, trained kinesiologist will
determine if the test should be terminated earlier if you are not able to conform to
the exercise test protocol, or experience any signs of excessive discomfort. The test
will also be terminated by your request if you feel you cannot continue for any
reason. Fitness test results will not be provided but will be used to create your
fitness program.

4.

Body Composition: You will have a body composition (DEXA) examination at the
beginning of the exercise program and again after 6 and 12 months. You will lie on
a padded table. An x-ray generator will be located below you and an imaging
device, or detector, will be positioned above. You must lie still while the scan is
taken. The procedure takes between 7 and 13 minutes and is completely painless.
To prepare for the procedure, you should simply wear loose, comfortable clothing,
avoiding garments that have zippers, belts or buttons made of metal. The amount of
radiation used is extremely small. The effective radiation dose from this procedure
is about the same as the average person receives from background radiation in one
day. No radiation will remain in your body after a scan and there are usually no side
effects. No complications are expected with the DEXA procedure. The DEXA
results will be provided to you only at the end of the study for all 3 scans.
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5.

Fitness Program: The fitness program involves exercising in our private lab three
times per week for about 60 minutes each time for the entire program. Each
participant will be randomly assigned to one of two exercise programs: either a
cardiovascular training program with some strength training (3:1 ratio) or strength
training with some cardiovascular training(3:1 ratio). Participants will be assigned
to a particular training program at random , that being you will have a 1 in 2 chance
of being placed in either the cardiovascular (with some strength) or strength (with
some cardiovascular) training program. All sessions will be supervised.

Benefits of participation:
You may experience some of the benefits associated with increased physical exercise
including cardiovascular health benefits, and improved fitness. You may experience other
benefits. We are interested in the benefits you might experience over the course of this
exercise program and will be assessing these during the study.
Risks of participation:
There are a few risks of participating in this research. Some risk is associated with the
adoption of physical activity. It is possible that some people may suffer from discomforts
associated with physical exercise including muscle soreness, muscle or joint injury, heat
exhaustion/ stroke, increased heart rate, dizziness, cardiovascular risks and in very rare
instances heart attack. If any soreness or discomfort persists more than five days, or might
be associated with a muscle or joint injury, you should see a physician.
We will manage your risk by having only certified exercise testers and monitors
(according to the Canadian Society for Exercise Physiology (CSEP) guidelines). You will
be screened prior to exercise with an approved (CSEP) instrument the "Physical Activity
Readiness Questionnaire - Plus" (PAR-Q+). This instrument identifies people who should
see a physician before beginning exercise. All exercise sessions will be monitored and you
will be taught correct technique for performing all the exercises.
Should you become pregnant during the study, the fetus may be exposed to small
doses of radiation during the DXA assessments. To eliminate this risk, the trained
technician will always ask you, prior to each and every DXA scan, whether you are
pregnant or whether there is any chance at all you may be pregnant. Any woman who is
unsure or believes she may be pregnant will not be scanned until a doctor’s note confirms
that she is not pregnant. As with all measures, you will have the option of foregoing the
test if not completely comfortable, and may continue to be a part of the study.
Lastly, if any abnormalities are detected during the DXA scan, you will be provided
with your personal data and be advised to contact your physician to seek certified medical
advice.
Confidentiality information:
All the information you provide to the researcher will be kept in the strictest confidence.
Upon enrolment in the study, you will be assigned an identification number (such as 001,
002, 003) which will be recorded on data collection material to ensure no personal contact
information is linked to your responses. All electronic data will be kept on a passwordprotected computer, and only the researchers involved will have access. A master list (with
your personal information) will be kept separately from all of your data/responses on a
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separate, password-protected computer file. The electronic data obtained in this study will
be sent to our co-investigators at the University of Alberta. At time of transfer, no personal
information about participants will be enclosed. All paper copies of completed
questionnaires will remain on-site at Western University.
No information obtained during the study will be discussed with anyone outside of the
research team. If the results of the study are published, your name will not be used. Data
will be shredded and disposed of after a period of six years.
Voluntary participation:
Participation in this study is voluntary. You may refuse to participate, refuse to answer any
questions or withdraw from the study at any time with no effect on your academic or
employment status. Should you decide to discontinue, if you are willing to tell us, we
appreciate knowing why people choose to end their participation.
We understand that there is a significant time commitment to the study, but this is
necessary for the successful completion of the research. This kind of research is important
in the discovery of better ways to help people be healthy. We, the researchers, will be
working very hard to support all the participants throughout this time period.
If you decide to take part, you will be given this Letter of Information to keep and
complete a signed consent form (attached below).If you withdraw from the study, you
maintain the right to request that any data collected from you not be used in the study. If
you make such a request, all of the data collected from you will be destroyed.
If you have any questions about your rights as a research participant or the conduct of the
study you may contact the Office of Research Ethics (Phone: 519-661-3036; Email:
ethics@uwo.ca).
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Consent Form

Title of Project: Health and psychological outcomes of physical activity (Part 2)
I have read the Letter of Information, had the nature of the study explained to me, and I agree to
participate. All questions have been answered to my satisfaction. I will be given a copy of the
Letter of Information and consent form once it has been signed.
Please send me the overall conclusions from this trial:

Yes [ ]

No [ ]
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APPENDIX H
PARQ + AND PARMED-X
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